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1.0  LNTRODUCTION 


Dewitt  Army  Hospital  is  a  primary  health  care  facility  for  Armed  Forces  personnel.  It  is 
located  within  the  Fort  Belvoir  campus,  about  fifteen  miles  south  of  Washington,  D.C.  The 
facility  provides  out-patient  services,  including  a  pharmacy  as  well  as  in-patient  services, 
both  medical  and  surgical. 

Energy  Savings  Opportunity  Survey  (ESOS)  at  Dewitt  Army  Hospital  is  a  project  to  improve 
its  energy  utilization  and  includes  analysis  of  applicable  energy  conservation  opportunities 
(ECOs).  This  study  was  originally  initiated  by  NUS  Corporation  under  Contract  No.  DACA 
31-84-C-0185  in  1985.  In  1989,  a  pre-final  report  was  submitted  by  NUS  and  reviewed  by 
the  Corps  of  Engineers,  Baltimore  District.  At  the  end  of  1989,  after  terminating  NUS 
contract,  the  Corps  of  Engineers  requested  Engineering  Applications  Consultants,  P.C.  to 
make  recommendations  for  editing  the  report.  After  a  Scope  of  Work  was  developed,  EAC 
was  awarded  a  contract  to  review  and  edit  this  report.  In  the  process  of  reviewing  the  NUS 
report,  the  following  items  were  noted: 

•  The  field  survey  was  performed  in  1985  and  the  pre-final  report  was  submitted 
four  years  later  in  1989. 

•  Comparison  of  1989  baseline  electrical  consumption  was  made  with  1982-84 
metered  data. 

•  Calculations  for  electrical  savings  used  11,600  btu/kWh  for  purchased  electrical 
energy.  (ECIP  guidelines  have  a  conversion  factor  of  3,413  btu/kWh  for  pur¬ 
chased  power.) 

•  The  baseline  energy  consumption  indicated  in  NUS  report  is  twice  that  calculated 
by  EAC. 


•  The  energy  savings  calculated  manually  by  NUS  for  many  ECOs  differ  by  a  factor 
of  four  from  the  computer  calculated  savings  by  EAC. 

•  The  NUS  report  lists  the  use  of  distillate  oil  in  lieu  of  residual  oil  which  is  used  at 
the  central  boiler  plant. 

•  The  ECOs  calculated  by  NUS  do  not  take  synergistic  effects  into  account. 

EAC’s  task  has  been  to  correct  the  above  deficiencies  as  far  as  practicable.  In  editing  this 
report  EAC  has  performed  the  following  functions: 

•  Revalidate  field  data  and  the  calculations  for  baseline  energy  consumption. 

•  Recalculate  the  ECOs  recommended  by  NUS  for  implementation  by  using  comput¬ 
erized  methods. 

•  Update  the  cost  estimates  and  ECIP  calculations  of  all  ECOs  included  in  NUS 
report. 

•  Make  recommendations  for  programming  projects. 

In  this  report,  the  pre-final  submittal  prepared  by  NUS  has  been  reviewed,  updated  or 
corrected  and  it  constitutes  a  final  submission  for  Energy  Savings  Opportunity  Survey.  This 
report  includes  recommendations  for  implementation  of  ECOs,  project  criteria  and 
methodology  for  conducting  this  analysis.  The  review  and  editing  of  the  report  involved 
field  visits  for  evaluating  any  changes  to  the  building  since  the  original  survey  was  done  and 
recalculating  the  recommended  ECOs  based  on  current  energy  prices  and  escalated  costs. 

Based  on  a  total  area  of  210,260  square  feet  of  space  modeled  the  estimated  total  annual 
energy  consumption  of  the  building  is  43,035  Mbtu.  This  yields  a  baseline  energy  usage  of 
204,679  btu/sq.ft/yr  of  site  energy  consumption.  This  compares  unfavorably  with  115,000 
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btu/sq.ft/yr  of  energy  budget  for  a  new  hospital,  and  as  a  result  demonstrates  a  potential  for 
energy  conservation. 

A  total  of  thirty-five  (35)  Energy  Conservation  Opportunities  (ECOs)  were  evaluated  in  an 
attempt  to  reduce  the  energy  consumption  of  this  facility.  Altogether,  NUS  had 
recommended  fourteen  ECOs  for  implementation.  Nine  of  these  ECOs  were  found  to  be  not 
applicable,  or  economically  feasible,  therefore,  they  were  deleted.  One  ECO,  stand-by  diesel 
generator,  which  was  evaluated  but  not  recommended  by  NUS  was  found  to  be  feasible  by 
EAC  and  has  been  recommended  for  implementation.  In  this  report,  altogether,  seven  ECOs 
have  been  recommended  for  implementation  on  the  basis  of  their  Savings-Investment-Ratio 
(SIR)  being  greater  than  one.  The  results  of  the  energy  and  economic  analysis  of  these  seven 
ECOs  are  given  below. 


RECOMMENDED  ECO’S  PROJECT  LIST 


ECO 

DESCRIPTION 

COST 

(incl. 

SIOH) 

HRST  YEAR 
DOLLAR 
SAVINGS 

ANNUAL  ENERGY  SAVINGS 

SIR 

SIMPLE 

pr()(;ram 

pro(;ram 

MBTU 

PAYBACK 

PERIOD 

YEAR 

YEAR  COST 

$ 

$ 

ELEC. 

ae  OIL 

TOTAL 

$ 

YEAUS 

$ 

i-Ml 

Night  Setback 

7,382 

37,429 

563 

3,411 

3,974 

37,429 

62.64 

0.19 

1993 

7,700 

2-M2 

Reduced  SA  & 

OA 

83,550 

58,728 

1,485 

1.35 

3 -M3 

MZ  Demand 

Reset 

11,610 

7,312 

42 

1.51 

|||H|| 

4-M4 

Condensate 

Controls 

4,654 

2,562 

... 

257 

257 

2,562 

6.97 

1.73 

5-M5 

Exliaust  Air  Heat 
Reclaim 

23,338 

7,791 

83 

649 

732 

6,972 

4.05 

2.85 

6-Al 

Storm  Windows 

37,550 

6,224 

17 

592 

609 

6.003 

2.89 

5.74 

7-El 

Standby  Diesel 
Generator 

30,378 

6,436 

171 

(616)* 

(445) 

(3,539) 

1.64 

4.49 

1993 

HOH 

I _ L 

TOTAL 

198,462 

126.482 

2,361 

8,839 

1 1 ,200 

104,024 

- 

1.6 

1993 

$206,996 

SA  =  Supply  Air 

OA  =  Outside  Air 

MZ  =  Multi-zone 

*  =  Diesel 

SIR  -  Savings  to  investment  ratio 

MBTU  =  Million  btu 
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Total  construction  cost  of  the  feasible  ECOs  was  estimated  at  $198,462,  which  when 
completed  would  result  in  an  annual  energy  savings  of  11,200  MBTU,  with  a  first  year  cost 
saving  of  $126,482.  This  represents  approximately  26%  reduction  in  energy  usage.  The 
simple  amortization  period  for  the  seven  ECOs  is  1.6  years. 

Significant  assistance  and  cooperation  was  provided  by  the  Corps  of  Engineers  and  the 
facility  for  this  analysis.  EAC  wishes  to  extend  special  appreciation  to  Mr.  James  Hawk, 
Project  Manager,  Baltimore  District  Corps  of  Engineers  for  his  guidance  which  has  contrib¬ 
uted  to  the  development  of  this  study. 
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2.0  BUILDING  DESCRIPTION 


The  main  hospital  building  was  built  in  1953,  which  consists  of  wings  "A",  "B",  and  "C" 
which  are  five  stories,  wing  "D"  of  3  stories,  and  wing  "E"  of  2  stories,  with  a  gross  floor 
space  of  approximately  195,000  sq.  ft.  In  1975,  a  north  addition  was  added.  This  basement 
and  first  floor  addition  has  approximately  33,700  sq.  ft.  In  the  same  year  another  basement 
and  first  floor  addition  of  10,800  sq.  ft.  was  also  built.  This  is  called  the  south  addition. 

The  present  total  gross  area  is  approximately  239,500  sq.  ft.  In  1975,  a  major  renovation  to 
the  heating,  ventilating,  and  air  conditioning  systems  was  also  undertaken.  During  the  past 
several  years,  the  hospital  has  increased  its  outpatient  services  while  reducing  its  long-term 
patient  rooms. 

The  steam  for  heating  the  building  and  for  ancillary  services  is  supplied  from  the  central 
heating  plant  at  Fort  Belvoir.  The  building  has  steam  convertors  and  convectors,  heating  and 
ventilating  units  and  reheat  coils  which  provide  space  heating. 

Cooling  is  provided  by  a  number  of  air  handling  systems  which  are  supplied  with  chilled 
water  from  two  350-ton  centrifugal  chillers  located  in  the  basement  machine  room.  These 
chillers  serve  the  entire  building  except  the  operating  and  recovery  rooms,  labor  and  nursery 
areas.  The  latter  are  served  by  three  air-cooled  chillers,  one  of  them  is  a  stand-by. 

Two  steam-to-water  generators  provide  domestic  hot  water  for  service  use  in  the  building. 
The  steam  for  these  generators  is  supplied  from  the  central  heating  plant. 

The  hospital’s  electrical  system  is  served  from  two  Virginia  Power  22.9  kV  feeders.  This  is 
stepped  down  to  2.4  kV  at  the  hospital  owned  substation  located  east  of  the  facility.  An 
automatic  transfer  sequence  for  the  substation  main  circuit  breakers  provides  the  capability 
for  continuous  operation  of  the  hospital  in  the  event  of  one  feeder  being  de-energized. 


3.0  PRESENT  ENERGY  CONSUMPTION 


An  analysis  for  an  energy  conservation  project  requires  determination  of  existing  energy- 
usage  pattern.  Ideally,  such  data  can  be  obtained  from  the  utility  records  for  the  building. 
However,  the  building  does  not  have  metered  steam;  the  electric  meters  have  been  malfunc¬ 
tioning  for  a  number  of  years  and  the  data  provided  by  them  is  inaccurate.  As  such,  baseline 
energy  consumption  was  established  for  space  heating,  space  cooling,  ventilation,  domestic 
hot  water  and  lighting,  in  accordance  with  TM  5-838-2  guidance.  These  calculations  have 
been  performed  with  the  building  data  available  for  FY1991. 

Based  on  a  computer  simulation,  using  Carrier’s  E20-II,  Hourly  Analysis  Program  (HAP), 
the  annual  energy  usage  for  Dewitt  Hospital  has  been  determined  to  be  about  204,679  btu/sq. 
ft.,  compared  to  115,000  btu/sq.  ft.  for  a  new  facility  as  per  TM  5-838-2.  This  comparison 
demonstrates  the  potential  for  reducing  existing  energy  consumption. 

The  following  data  is  extracted  from  the  computer  simulation.  The  energy  costs  are  based 
on  the  rates  for  FY1991. 


FUEL 

SITE  ENERGY 

SOURCE  ENERGY 

COST 

MBTU/YR 

MBTU/YR 

$/YR 

Electricity 

15,920 

15,920* 

209,281" 

Residual  Fuel  (fi(>  Oil) 

27,115 

36,334** 

270,336"' 

Total 

43,035 

52,254 

479,617 

*  Based  on  ECIP  guidance  of  25  April  1988  (Purchased  Electric  Power) 

Based  on  site  energy  conversion  of  1,000  btu/lb.  (TM  5-838-2)  and  source  energy 
conversion  of  1,340  btu/lb.  (ECIP  guidance) 

Includes  demand  charges 

Based  on  Post-supplied  rate  of  S9. 97/ 1000  lb.  of  steam  charged  to  consuming  facilities. 
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By  system  component,  the  energy  usage  is  as  under: 


BUILDING  SYSTEM 

SITE  ENERGY  BY  FUEL  TYPE  (MBTU)/YR 

#6  OIL 

ELECTRICITY 

Cooling  Plant 

— 

1,864 

Heating  Plant 

21,170 

— 

Air  Systems 

— 

6,126 

Pumps 

— 

864 

Lights 

— 

4,312 

Domestic  Hot  Water 

5,945 

— 

Miscellaneous  Electric 

— 

2,754 

TOTAL 

27,115 

15,920 

Baseline  Energy  Usage 


HVAC  &  Non-HVAC 


HVAC  Components 


4.0  RECOMMENDED  ECOs 


Based  on  a  review  of  building  drawings,  field  observations  and  interviews  with  the  operating 
personnel,  the  following  ECOs  have  been  found  to  be  economically  feasible  and  are 
recommended  for  implementation: 

Mechanical: 

ECO- 1 -Ml  -  Night  Setback:  Provide  time  clock  controls  for  night  setback  in  North  and 
South  additions  and  basement  general  area. 

ECO-2-M2  -  Reduce  Supply  Air  and  Outside  Air:  Reduce  supply  air  and  outside  air  quanti¬ 
ties'  in  17  zones. 

ECO-3-M3  -  Multi-zone  Unit  Demand  Reset:  Provide  controls  on  multi-zone  units,  serving 
North  and  South  additions,  to  reset  hot  and  cold  deck  temperatures  based  on  zone  calling  for 
greater  demand. 


ECO-4-M4  -  Add  Controls  to  Eliminate  Wastage  of  Condensate:  Replace  controls  for  the 
steam  condensate  used  for  pre-heating  domestic  hot  water  system. 

ECO-5-M5  -  Exhaust  Air  Heat  Reclaim:  Recover  heat  from  exhaust  of  air-handling  unit 
serving  the  critical  areas. 

Architectural: 

ECO-l-Al  -  Storm  Windows:  Provide  storm  sashes  to  windows  which  do  not  have  storm 
windows  (about  one-third  of  all  windows). 


‘  Conforming  to  TM  5-838-2  Army  Health  Facility  Design,  June  1990 
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Electrical 


EC0-7-E1  -  Diesel  Generator:  Two  existing  350  kW  diesel  generators  feed  a  switchboard  to 
meet  emergency  loads  in  the  building.  Two  options  were  investigated  to  utilize  these 
generators: 


Under  the  recommended  Option  (Option  B),  Fort  Belvoir  will  participate  in  the 
utility  company’s  incentive  program  (See  Virginia  Power  Schedule  MSSG). 

The  generators  will  be  put  on  a  standby  status  to  be  brought  on  line  when  the 
utility  company  requests  their  operation  in  accordance  with  the  terms  of  the 
schedule. 

The  feasibility  of  the  above  ECOs  was  determined  on  the  basis  of  calculations  for  energy 
savings  (taking  into  account  synergistic  effects),  investment  cost  estimates  and  life  cycle  cost 
analysis.  Savings  to  investment  ratio  (SIR)  of  unity,  or  greater,  for  an  ECO  qualifies  it  for 
implementation.  The  table  on  page  3  lists  the  recommended  ECOs  in  descending  order  of 
savings  to  investment  ratio  (SIR),  with  their  associated  construction  cost,  energy  savings  in 
MBTU,  dollars,  and  payback  period,  among  other  items. 
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5.0  ENERGY  AND  COST  SAVINGS 


The  following  table  presents  the  estimated  energy  usage  patterns  and  costs  before  and  after 
the  implementation  of  the  recommended  ECOs.  The  energy  and  its  cost  are  based  on 
FY1991  data. 


Item 

Existing 
Energy  & 
Cost 

Energy  and  Cost  After 
Implementation  of 
ECOs 

Savings  After 
Implementation 

% 

Savings 

Source  Energy  Consumption 

Electricity  MBtu 

Hi 

13,559 

14.8 

2,361 

Residual  Fuel  (^6  Oil)  MBtu 

24,490 

32.6 

11,844 

Total  MBtu 

■B 

38,049 

27.2 

14,205 

Site  Energy  Consumption 

■HU 

■■ 

m 

Total  MBtu 

WBsEsm 

31,835 

Btu/SF  -  year 

hBI 

151,408 

Energy  Costs 

■■ 

$/year 

479,617 

353,135 

126,482 

$/SF  -  year 

2.28 

1.68 

■HH 

0.60 

Energy  Usage  by  Fuel 


MBTU 

50  I - 


Electricity 


tjMil  Residual  Oil 


43.035 


Baseline  After  ECO  Retrofit 


6.0  PROJECT  CRITERIA 


The  analyses  of  the  building  energy  usage  and  the  estimated  reduction  in  the  energy  usage 
due  to  the  implementation  of  the  EAC-proposed  energy  conservation  opportunities  are  based 
on  criteria  set  forth  here. 

6.1  Outdoor  Conditions 

Based  on  publication  TM  5-785  Engineering  Weather  Data,  the  following  outdoor  conditions 
have  been  assumed: 

Summer  90°F  DB/75°F  WB 

Winter  12°F 

6.2  Indoor  Conditions 

Based  on  publication  TM  5-838-2  Army  Health  Facility  Design,  June  1990,  the  following 
indoor  conditions  have  been  used: 


Most  Areas  Critical  Areas 

Summer  78“F  75"F 

Winter  70  °F  75  °F 

The  primary  activity  in  an  area  or  a  zone  dictated  the  choice  of  indoor  conditions  for 
simulation.  The  hours  of  operation  and  occupancy  levels  are  based  on  the  NUS  report  and 
on  information  obtained  from  the  facility. 
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6.3  Fuel  Rates 


Fuel  rates  for  the  analysis  have  been  obtained  from  the  Fort  Belvoir  Facilities  Division. 
These  rates  are  current  rates  for  FY1991. 

6.3.1  Electricity 

For  electricity,  Virginia  Power’s  Schedule  MS  for  Federal  Government  installations  has  been 
used,  with  the  additional  input  of  -S0.00093/kWh  as  fuel  adjustment  factor  (effective  since 
April,  1990).  For  Federal  Government  installations,  Virginia  Power  also  offers  an  incentive 
program.  Schedule  MSSG.  This  program  provides  credit  for  on-site  generation  of  electric 
power  when  requested  by  the  power  company.  The  credit  is  $6. 00/month  for  each  kW  of 
electricity  generated.  The  participant  is  notified  no  less  than  four  hours  prior  to  the 
requested  generator  operation.  The  operation  of  generators  is  not  required  more  than  once 
per  day,  125  hours  per  season  or  200  hours  per  year. 

6.3.2  Other  Rates 

Based  on  the  recent  data  available  from  the  facility,  the  following  factors  have  been  used  for 
the  calculations; 


Item 

Factor 

Source 

Rate  Charged 

by  Central  Plant 

For  Site  Energy 

$9.97/1000  lb.  of  steam 

Base  Facilities 

Conversion  Factor 

1,000  btu/lb. 

TM  5-838-2 

Source  Energy 

Conversion  Factor 

1,340  btu/lb. 

ECIP  Guidance 
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6.4  Construction  Costs 


The  costs  of  implementing  ECOs  are  taken  from  the  NUS  report.  These  have  been  escalated 
to  current  cost  based  on  building  cost  index  published  in  Engineering  News  Review  (ENR)  of 
December  24,  1990,  i.e.,  2719,  which  gives  an  escalation  factor  of  1.116  compared  to 
September  1985  index  of  2446. 

For  the  ECOs  recommended  by  EAC,  or  where  the  existing  cost  did  not  reflect  the  cost  of 
installation  appropriately,  new  cost  estimates  have  been  developed. 

6.5  Economic  Life 

As  stipulated  in  the  Energy  Conservation  Investment  Program  (ECIP)  guidelines,  economic 
lives  have  been  based  on  the  lesser  of  25  years  or  the  useful  life  of  the  ECO.  The  remaining 
life  of  the  hospital  is  assumed  to  exceed  25  years. 

6.6  Discount  Factors 

The  Uniform  Present  Worth  (UPW)  factors  published  for  Region  3  by  the  Department  of 
Energy  (DOE)  under  the  Federal  Energy  Management  Program  (FEMP),  November  1988 
issue  have  been  used  in  accordance  with  the  guidance  for  the  Energy  Engineering  Analysis 
Program  (EEAP).  A  discount  rate  of  7%  has  been  used  in  conformance  with  ECIP  guide¬ 
lines. 
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7.0  BUILDING  COMPONENTS  AND  SYSTEMS 


7.1  Architectural 

The  main  hospital  building  was  built  in  1953,  which  consists  of  wings  "A",  "B",  and  "C" 
which  are  five  stories,  wing  "D"  of  3  stories,  and  wing  "E"  of  2  stories,  with  a  gross  floor 
space  of  approximately  195,000  sq.  ft.  In  1975,  a  north  addition  of  approximately  33,700 
sq.  ft.  was  added.  This  basement  and  first  floor  addition  has  approximately  33,700  sq.  ft. 

In  the  same  year  another  basement  and  first  floor  addition  of  10,800  sq.  ft.  was  also  built. 
This  is  called  the  south  addition.  The  total  gross  area  is  approximately  239,500  sq.  ft.  In 
1975,  a  major  renovation  to  the  heating,  ventilating,  and  air  conditioning  systems  was  also 
undertaken.  During  the  past  several  years,  the  hospital  has  increased  its  outpatient  services 
while  reducing  its  long-term  patient  rooms. 

7.1.1  Building  Envelope 

The  original  wall  construction  is  mainly  uninsulated  concrete  with  single  pane  glass  windows. 
Storm  windows  were  added  during  the  1975  renovation.  However,  during  field  investiga¬ 
tion,  no  storm  sashes  were  found  on  a  large  number  of  windows  at  the  basement  and  first 
floor  levels.  The  walls  of  the  north  and  south  additions  are  constructed  of  insulated  wall 
panels  and  1/4"  polished  glass  windows. 

7.1.2  Walls 

The  main  building  walls  are  uninsulated;  however.  Wing  D  has  some  insulation  in  its  walls. 
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Main  Building 


Wing  D 


1.  8"  Concrete 

2.  3"  Non-Reflective  Air 

3.  GYP  Wall  Board 


1.  8"  Concrete 

2.  2"  Insulation 

3.  3"  Non-Reflective  Air 

4.  1"  GYP  Wall  Board 


North  and  south  wing  walls  are  constructed  with  insulated  wall  panels  and  1/4"  polished 
glass  windows. 

7.1.3  Roof 


Main  Building 

1.  Roofing 

2.  2"  Insulation 

3.  Fill 

4.  Non-Reflective  Air 

5.  Acoustical  Tile 


North  and  South 
Wing _ 

1.  Built-up  Roof 

2.  Roof  Insulation  Thickness  2" 

3.  Metal  Deck 

4.  Non-Reflective  Air 

5.  Acoustical  Tile 


7.2  Mechanical 

7.2.1  Primary  Heating  System 

High  pressure  steam  is  supplied  to  the  hospital  from  the  central  heating  plant  at  Fort  Belvoir. 
At  pressure  reducing  stations,  100  psi  steam  is  reduced  in  two  stages  to  medium  pressure 
steam  (60  psi)  for  process,  and  low  pressure  steam  (12  psi)  for  heating. 
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7.2,2  Secondary  Heating  System 


Steam  convectors  provide  heating  to  the  majority  of  the  patient  rooms  and  were  installed  at 
the  time  of  original  construction.  Each  exposure  has  a  steam  control  valve  with  outside  air 
thermostat  to  control  steam  quantity,  balancing  for  each  convector  is  provided  by  a  manual 
control  valve.  Air  handling  units  have  steam  heating  coils. 

Heating  is  provided  by  hot  water  fm  tube  radiation  and  is  zoned  by  building  exposure  in  the 
north  and  south  addition.  Hot  water  is  also  supplied  to  heating  coils  in  AC-1,  2,  and  3  from 
steam  to  water  convertor  pump  sets.  Zone  thermostats  control  circulating  pumps,  and  supply 
water  temperature  is  reset  by  outdoor  air  thermostat. 

7.2.3  Primary  Cooling  System 

The  central  chilled  water  system  includes  two  350-ton  hermetic  centrifugal  chillers  located  in 
the  basement  machine  room,  two  cooling  towers  located  on  site  and  associated  chilled  water 
and  condenser  water  pumps.  This  system  serves  the  entire  building  except  the  critical  areas 
such  as  operating  rooms,  recovery  room  and  labor  and  delivery  rooms.  The  chillers  are  in 
operation  from  April  to  November.  During  winter,  the  system  is  deactivated  and  the  cooling 
towers  are  drained.  Most  of  the  time,  one  chiller  is  sufficient  to  handle  the  building  load, 
and  only  in  extreme  hot  weather  the  second  chiller  is  activated.  Four  chilled  water  pumps 
circulate  chilled  water  to  the  various  cooling  coils  in  the  building.  The  pumps  are  manually 
started  and  stopped  by  the  operating  engineer  in  order  to  maintain  chilled  water  flow 
requirement. 
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7.2.4  Critical  Area  Cooling  System 


Critical  area  consists  of  operating,  recovery,  labor,  and  delivery  rooms.  The  cooling  source 
for  these  areas  are  three  air-cooled  chillers,  with  one  chiller  as  stand-by.  This  system 
operates  24  hours  a  day,  365  days  a  year.  Three-way  valves  control  chilled  water  coils. 

Chilled  water  pumps  (one  stand-by)  located  in  the  penthouse  machine  room  circulate  the 
chilled  water  from  the  chiller  to  the  cooling  coils  in  the  air-handling  units.  Since  no  pre-heat 
coils  are  provided,  the  chilled  water  pumps  run  continuously  to  prevent  freeze-up  during  cold 
weather.  Due  to  this  reason,  the  economizer  cycle  operation  of  these  air  handlers  has  been 
de-activated. 

7.3  Electrical 

The  hospital’s  electrical  system  is  served  from  two  Virginia  Power  22.9  kV  feeders.  This  is 
stepped  down  to  2.4  kV  at  the  hospital  owned  substation  located  east  of  the  facility.  An 
automatic  transfer  switch  for  the  substation  main  circuit  breakers  provides  the  capability  for 
continuous  operation  of  the  hospital  in  the  event  of  one  feeder  being  de-energized.  Lighting 
in  the  building  is  mostly  by  fluorescent  fixtures  except  in  some  areas  where  incandescent 
lighting  is  still  used.  The  replacement  lamps  for  fluorescent  fixtures  are  energy-efficient  34- 
watt  lamps  and  about  eighty  percent  of  fluorescent  fixtures  already  have  the  new  energy- 
efficient  lamps. 
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8.0  METHODOLOGY 


The  objective  of  this  analysis  is  to  update  the  work  done  under  an  earlier  contract.  Howev¬ 
er,  EAC  undertook  a  field  survey  of  the  energy-expending  equipment  to  identify  any  changes 
that  might  have  taken  place  since  the  original  survey  was  done  over  five  years  ago.  This 
opportunity  was  also  utilized  to  have  discussions  with  the  building  engineers  to  ascertain 
building  operation  and  usage  characteristics.  The  data  collected  was  utilized  to  simulate 
baseline  energy  consumption.  Under  guidance  of  the  Baltimore  District  Corps  of  Engineers, 
the  ECOs  found  feasible  and  recommended  by  NUS  Corporation  were  re-evaluated  in  the 
light  of  new  field  surveys. 

8.1  Baseline  Computer  Simulation 

Carrier’s  computer  software  E20-II,  Hourly  Analysis  Program  (HAP)  was  used  to  model  the 
facility,  simulate  its  energy  consumption  patterns  and  energy  savings  for  each  of  the  ECOs. 
The  input  data  was  obtained  from  the  previous  report  and  the  recent  field  survey. 

The  building  was  divided  into  20  zones  for  analysis  purposes.  Zoning  was  determined  on  the 
basis  of  the  natural  boundaries  of  the  space,  such  as  various  levels,  wings  and  wall  and 
partition  separation,  as-well-as  by  the  type  of  operation,  hours  of  operation  and  the  HVAC 
system  serving  the  zone.  Data  for  each  zone  was  then  input  to  the  computer  and  on  the  basis 
of  schedules  input  into  the  program,  baseline  energy  consumption  was  determined. 

8.1.1  Zonal  Characteristic  Data 

The  zonal  characteristic  data  input  for  computer  simulation  is  included  in  Volume  II. 
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8.1.2  General  Assumptions 


The  following  general  assumptions  were  made  for  the  computer  simulation  for  performing 
energy-consumption  analysis.  Assumptions  specific  to  ECOs  are  described  where  appropri¬ 
ate: 


•  U-values  for  the  walls  and  roof  systems,  as  obtained  from  NUS  report  are: 


Walls  Btu/h-sq. 

Main  Building 

0.568 

Building  ’D’ 

0.156 

North  and  South  Addition 

0.102 

Roof 

Main  Building 

0.097 

North  and  South  Addition 

0.104 

•  Holidays  were  considered  to  have  the  same  characteristic  load  as  Sundays. 

•  Schedules  for  various  loads  like  lighting,  people,  and  heat  producing  equipment  were 
based  on  field  observations,  interviews  with  the  operating  personnel  and  common 
practice  in  the  industry. 

•  Plant  data  has  been  obtained  from  field  observations  and  manufacturer’s  catalogs. 

•  Based  on  the  interviews  with  operating  personnel  none  of  the  building  zones  has  night 
set-back  in  operation. 
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•  Indoor  design  temperatures  are  based  on  TM  5-838-2,  Army  Health  Facility  Design, 
June  1990. 

•  Outdoor  design  temperatures  are  based  on  TM  5-785,  Engineering  Weather  Data,  as 
under: 

Summer:  90"F  DB/75°F,  WB 

Winter:  12°F  DB 

•  The  infiltration  rate  has  been  calculated  based  on  ASHRAE  1989,  Fundamentals. 

•  Based  on  TM  5-838-2  guidance,  only  the  energy  required  for  space  heating,  space 
cooling,  ventilation,  domestic  hot  water  and  lighting  has  been  simulated. 

8.2  Computer  Simulation  of  EC  Os 

As  indicated  earlier,  the  baseline  energy  consumption  was  simulated  utilizing  Carrier’s  E20- 
II,  Hourly  Analysis  Program  (HAP).  The  effect  of  implementing  each  ECO  on  energy 
consumption  was  determined  by  modifying  the  affected  system  and  resimulating  the  building 
energy  usage.  The  hourly  analysis  done  by  the  program  provides  an  accurate  representation 
of  an  ECO’s  contribution  to  energy  savings  and  incidental  energy  or  non-energy  cost 
reductions,  e.g.,  electric  demand.  Most  of  the  mechanical  and  architectural  ECOs  were 
analyzed  by  the  computer  program  HAP.  The  electrical  ECOs,  namely,  diesel  generator, 
occupancy  sensors,  time  clock  controls,  were  analyzed  by  using  a  spreadsheet  program 
developed  by  EAC. 
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8.2.1  Electric  Demand 


The  utility  company  serving  the  base  has  a  complex  formula  for  determining  electric  charges 
payable,  including  demand  charges.  The  demand  charges  are  based  on  90%  of  the  highest 
kW  of  demand  during  the  months  of  June  through  September  of  the  preceding  eleven  billing 
months.  For  simulation,  it  was  assumed  that  any  reduction  in  demand  (kW)  will  affect  the 
total  billing  for  the  base,  in  accordance  with  the  above  clause. 

8.3  Diesel  Generators 

Two  350  kW  diesel  generators  feed  a  switchboard  to  meet  emergency  loads  in  the  building. 
Loads  served  from  the  switchboard  consist  of  general  lighting,  miscellaneous  equipment  and 
motors  serving  the  critical  care  area,  along  with  fire  pump  and  elevators.  Two  options  were 
conceptualized  for  analysis: 

Option  A  -  There  are  two  strategies.  Under  the  first  strategy,  the  existing  emergency 
loads  connected  to  the  generators  will  be  served  by  these  generators  during  the  peak 
load  hours  between  approximately  12  noon  and  3:00  p.m.  to  shave  off  peak  demand 
and  thus  reduce  demand  charges  year  round.  As  an  extension  of  the  above,  under  the 
second  strategy,  in  addition  to  the  emergency  loads,  other  motor  loads,  will  be  served 
by  the  generators  during  the  peak  load  hours  to  shave  off  peak  demand  to  reduce  costs 
throughout  the  year.  The  second  strategy  has  the  potential  for  greater  peak-shaving 
and  hence  larger  savings.  However,  if  due  to  any  unique  weather  condition  or  other 
contingency,  peak  load  occurs  during  any  other  period,  the  savings  will  be  jeopar¬ 
dized.  In  order  to  avoid  such  an  eventuality,  it  is  recommended  that  the  power 
company  install  contact  closures  at  the  demand  meters  to  monitor  the  load.  By 
reactivating,  or  installing  EMCS,  the  generators  will  be  triggered  when  EMCS 
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monitors  load  reaching  a  pre-determined  kW  level.  This  will  be  more  responsive  to 
the  needs,  both  functional  and  economical,  of  the  facility. 

Option  B  -  This  option  involves  the  operation  of  the  generators  on  a  stand-by  basis  in 
contrast  with  Option  A,  under  which  it  is  run  during  known  peak  load  hours.  This 
option  will  require  Fort  Belvoir’s  participation  in  Virginia  Power’s  standby  generation 
program,  under  Schedule  MSSG  for  large  Federal  government  installations.  The 
program,  in  summary,  allows  a  monthly  credit  of  S6.00/kW  of  applicable  contracted 
generation.  The  participant  is  notified  no  less  than  4  hours  prior  to  the  requested 
generator  operation.  The  operation  of  the  generators  will  not  exceed  once  per  day, 

125  hours  per  season  or  200  hours  per  year.  The  detailed  schedule  is  included  in  the 
appendices  to  this  volume. 

Both  Options  A  and  B  envisage  utilizing  existing  transfer  switches  which  will  cause  momen¬ 
tary  power  interruption  to  all  areas  and  equipment  connected  to  the  transfer  switches.  To 
eliminate  this  problem,  closed  transient  type  transfer  switches  can  be  installed.  However, 
cost,  in  range  of  $200,000  to  $250,000,  will  disqualify  these  options  from  economic 
feasibility  point  of  view. 

8.4  Effect  of  Synergy  on  Analysis 

The  computer  simulation  data  for  estimated  energy  savings  and  the  estimated  costs  were  used 
to  determine  preliminary  savings-to-investment  ratios  (SIRs)  for  each  ECO.  These  ratios 
were  used  to  prioritize  the  qualifying  ECOs,  based  on  SIR  being  unity  or  greater. 

In  order  to  analyze  the  effects  of  synergy,  the  simulation  of  energy  usage  with  an  ECO  was 
used  to  simulate  building  energy  with  ECO  next  lower  on  the  priority  scale.  This  had  the 


effect  of  generating  new  SIRs  which  changed  the  ECOs’  order.  This  process  was  repeated 
successively  until  the  order  of  ECOs  was  established  in  descending  order  of  SIRs. 


9.0  ENERGY  CONSERVATION  OPPORTUNITIES  (ECOs) 


9.1  ECOs  Investigated 

All  architectural,  mechanical,  and  electrical  energy  conservation  opportunities  (ECOs) 
investigated  by  NUS  were  reviewed  and  their  cost  estimates  updated.  The  ECOs  recom¬ 
mended  by  NUS  for  implementation  were  further  subjected  to  detailed  field  investigation, 
interviews  with  the  building  operating  personnel,  and  technical  and  economic  feasibility. 
Following  is  a  brief  description  of  ECOs  evaluated  by  NUS  Corporation: 

Architectural: 

ECO-Al  -  Storm  Windows:  Provide  storm  sashes  to  windows  which  do  not  have  storm 
windows  (about  one-third  of  all  windows). 

ECO-A2  -  Add  insulation  to  walls  of  main  building  constructed  in  1953.  The  walls  did  not 
include  insulation. 

ECO-A3  -  Caulk  and  weatherstrip  windows  and  doors. 

ECO-A4  -  Insulate  the  ceilings  located  above  steam  "PRV"  stations. 

ECO-A5  -  Add  roof  insulation  sufficient  to  provide  conformance  with  DOD  criteria. 

Mechanical: 

ECO-Ml  -  Night  Setback:  Provide  clock  controls  to  implement  unoccupied  mode  tempera¬ 
tures  and  outside  air  damper  controls.  These  controls  shall  be  provided  on  the  four  air- 
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conditioning  and  heating  units  serving  the  North  addition,  the  South  additions,  and  general 
services  in  the  basement  area. 

ECO-M2  -  Reduced  Outside  Air  and  Supply  Air  Quantities:  Most  of  the  hospital  zones  are 
presently  supplied  with  outdoor  air  and  supply  air  quantities  far  in  excess  of  the  Guidelines 
for  Construction  and  Equipment  of  Hospital  and  Medical  Facilities,  U.S.  Department  of 
Health  and  Services.  The  supply  air  and  outdoor  air  flows  will  be  adjusted  to  the  recom¬ 
mended  levels.  This  will  be  achieved  by  resetting  automatic  outside  air,  return  air  and 
exhaust  air  dampers,  adjusting  the  corresponding  fans,  registers  and  grilles  and  by  replacing 
fan  motor  pulleys  and  belts. 

ECQ-M3  -  Multi-Zone  Units  Demand  Reset:  Provide  energy-conserving  pneumatic  optimi¬ 
zation  relays  for  the  air-conditioning  units  AC-1  and  AC-3  serving  the  North  addition 
perimeter  zone  and  the  South  addition.  The  zone  demanding  the  most  heating  or  most 
cooling  will  cause  the  controls  to  reset.  A  pneumatic  submaster  thermostat  shall  be  provided 
for  each  hot  deck  valve  and  a  3-way  control  valve  shall  be  added  to  each  unit’s  cooling  coil. 

ECO-M4  -  Controls  to  Eliminate  Condensate  Wastage:  Install  low  pressure  steam  valves  and 
immersion  thermostats  for  each  of  the  two  storage  tanks,  so  that  steam  can  be  shut  off 
automatically  when  the  stored  water  attains  the  pre-determined  temperature. 

ECO-M5  -  Exhaust  Air  Reclaim:  Install  run-around  heat  recovery  system  to  reclaim  heat 
from  the  exhaust  fan  (EF-5)  for  surgical  area  and  preheat  the  outdoor  air  to  the  large  air 
handling  unit  (Blower- 17)  supplying  outside  air  to  many  areas. 

ECO-M6  -  Retrofit  a  variable  frequency  modulator  for  capacity  reduction  on  the  existing 
chillers  in  lieu  of  the  less  energy  efficient  vane  control.  (Note:  This  retrofit  was  not 
recommended  by  the  chiller  manufacturer.) 
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EC0-M7  -  Chilled  Water  Distribution  Modification:  Convert  the  chilled  water  distribution 


system  from  constant  flow  to  variable  flow  utilizing  primary  and  secondary  pumping.  This 
may  be  accomplished  by  some  repiping  in  central  plant,  adding  pumps  and  closing  off  the 
normally  open  port  of  the  3-way  control  valves. 

ECO-M8  -  Chilled  Water  Reset:  Install  a  system  of  sensors  and  controllers  that  will  allow 
resetting  of  chilled  water  supply  temperature  as  high  as  possible  without  loss  of  proper 
dehumidification.  (NOTE:  This  is  currently  being  implemented  manually.) 

ECO-M9  -  Two-Speed  Motor  on  Cooling  Towers:  Provide  two-speed  motors  to  allow  the 
plant  to  reduce  fan  energy  costs  during  off-peak  conditions. 

ECO-MIO  -  Lower  Condenser  Water  Temperature:  Revise  the  cooling  tower  and  condenser 
water  control  to  maintain  65°F.  (NOTE:  This  is  currently  being  done.) 

ECO-Ml  1  -  Revise  Steam  Heating  System:  Replace  the  existing  steam  perimeter  heating 
system  installed  in  the  original  1953  building  with  a  new  hot  water  perimeter  system.  The 
existing  system  is  controlled  by  outside  air  temperature,  causes  uneven  temperatures,  thus 
utilizing  energy  inefficiently. 

ECO-M12  -  Convert  Patient  Room  Systems:  Replace  existing  constant  volume  systems 
serving  patient  floors  with  VAV  systems. 

ECO-Ml 3  -  Reactivate  Economizer  Cycle  on  AHU-10  and  11:  AHUs  10  and  11  were 
installed  with  economizer  cycle  capabilities,  but  in  the  absence  of  preheat  coils,  chilled-water 
coil  freezes  up.  Installation  of  preheat  coils  will  obviate  this  problem  and  economizer  cycles 
can  be  reactivated. 
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EC0-M14  -  VAV  Conversion;  Replace  the  existing  constant  volume  reheat  air  handling 
system,  serving  the  first  floor  outpatient  area,  with  new  VAV  system. 

ECO-M15  -  Enthalpy  Control;  On  all  systems  equipped  with  economizer  cycle  controls, 
provide  enthalpy  controllers  to  determine  periods  of  economizer  cycle  operation  in  lieu  of  the 
existing  outdoor  air  thermostat.  (NOTE;  This  type  of  control  is  not  permissible  as  per 
Army  policy.) 

ECO-M16  -  Heat  Trace  Domestic  Hot  Water  Piping;  The  domestic  hot  water  system 
constantly  recirculates  quantities  of  water  to  prevent  a  time  lapse  of  hot  water  availability  to 
the  user.  In  new  construction,  this  ECO  is  feasible,  whereas  in  an  existing  building  where 
pipes,  etc.  are  run  in  walls,  it  is  not  feasible. 

ECO-M17  -  Water  Treatment;  The  condenser  water  system  water  treatment  has  been 
deactivated.  Provide  automatic  monitoring  and  controlled  feed  water  treatment  system  for 
the  cooling  towers.  This  will  reduce  tube  fouling  and  improve  heat  transfer  capabilities  of 
the  chillers.  (NOTE;  This  is  currently  being  done.) 

ECO-M18  -  Insulate  Tank;  Provide  insulation  on  all  hot  water  storage  tanks.  (NOTE; 
Insulation  exists  on  hot  water  storage  tanks.) 

ECO-M19  -  Modify  Condenser  Water  Distribution;  Provide  2-position  remotely  controlled 
butterfly  valves  to  isolate  cooling  tower  sections  during  off-peak  periods. 

ECO-M20  -  Dead  Band  Controls;  Provide  a  dead  band  type  thermostat  and  modify  existing 
controls  on  AHUs  6  &  7  coils  to  eliminate  simultaneous  heating  and  cooling. 
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Electrical 


ECO-El  -  Diesel  Generator:  Two  350  kW  diesel  generators  feed  a  switchboard  to  meet 
emergency  loads  in  the  building.  Two  options  were  investigated  to  utilize  these  generators; 

Option  A  -  Based  on  the  generator  capacity,  additional  loads  will  be  connected  to  this 
switchboard.  The  generator  will  be  run  during  the  peak  load  hours  to  shave  off 
demand  (kW).  However,  if  due  to  any  unique  weather  condition  or  other  contingency, 
peak  load  occurs  during  any  period  other  than  anticipated  peak  hours,  the  savings  will 
be  jeopardized. 

Option  B  -  Fort  Belvoir  will  participate  in  the  utility  company’s  incentive  program  (See 
Virginia  Power  Schedule  MSSG).  The  generators  will  be  put  on  a  standby  status  to  be 
brought  on  line  when  the  utility  company  requests  their  operation  in  accordance  with 
the  terms  of  the  schedule. 

ECO-E2  -  Occupancy  Sensors:  Occupancy  sensors  can  be  installed  in  the  ceilings  of  the 
public  corridors.  These  sensors  would  help  turn  off  the  lighting  fixtures  during  non-essential 
hours.  Occupancy  sensors  would  be  most  beneficial  during  night  hours  when  general 
illumination  will  not  be  required,  except  for  late  night  nurses’  calls  -  and  follow-up. 

ECO-E3  -  Time  Clocks:  The  existing  lighting  fixtures  are  controlled  from  the  local  switches 
located  in  either  the  nurses’  station  or  respective  corridors.  Most  of  these  fixtures  remain  on 
all  the  time.  Time  clocks  can  be  wall  mounted  in  the  nurses’  station  to  control  these  lights. 
Prior  to  the  installation  of  the  time  clocks,  some  of  the  lighting  circuits  will  have  to  be 
modified.  Under  existing  conditions,  no  uniform  night  lighting  fixtures  exist.  Some 
corridors  have  an  adequate  number  of  night  lighting  fixtures  and  some  corridors  have  none. 
Lighting  in  such  areas  will  be  modified. 
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EC0-E4  -  Replace  Existing  Incandescent  Lamps  with  Energy  Efficient  34  Watt  Fluorescent 
Lamps:  The  existing  main  hospital  building  is  lighted  using  incandescent  fixtures  in  some 
areas.  Most  incandescent  lamps  presently  used  in  the  hospital  are  either  100  watts  or  150 
watts.  To  obtain  the  same  relative  lighting  levels  using  fluorescent  lamps,  the  savings  in 
watts  per  fixture  would  be  approximately  32  watts  for  the  100  watt  fixtures  and  approximate¬ 
ly  65  watts  for  the  150  watt  fixtures.  (Approximately  80%  of  fixtures  have  already  been 
retrofitted.) 

ECO-E5  -  Replace  Standard  Ballasts  with  Energy  Saving  Ballasts:  The  existing  fluorescent 
lighting  fixtures  are  equipped  with  standard  ballasts.  Energy  saving  ballasts  for  fluorescent 
fixtures  containing  two  lamps  can  save  an  additional  10  percent  over  and  above  the  savings 
obtained  using  reduced  wattage  lamps. 

ECO-E6  -  Infrared  Switching  of  Lighting  Fixtures:  Recent  studies  of  office  building 
occupancies  have  indicated  that  offices  and  similar  use  areas  are  unoccupied  for  over  50 
percent  of  the  working  day.  An  infrared  sensor  lighting  control  system  provides  lighting  in 
an  area  only  when  the  area  is  occupied.  Lighting  control  of  this  type  can  be  used  to  control 
fixtures  in  individual  offices  or  in  small  areas  of  large  open  offices. 

ECO-E7  -  Photocell  Control  of  Lighting  Fixtures:  During  daylight  hours  the  lighting  levels 
in  many  offices  are  high  and  room  lighting  adds  little  to  the  room  lighting  level.  Using 
photocell  control,  dimming  the  lighting  fixture  or  turning  off  the  lighting  fixture  is  possible. 
Another  use  of  photocell  fixture  control  would  be  for  control  of  perimeter  lighting  in  large 
open  office  areas. 

ECO-E8  -  Energy  Efficient  Motors:  The  replacement  of  the  existing  electric  motors  with 
motors  having  a  higher  efficiency  can  provide  a  substantial  electric  cost  savings. 
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ECO-E9  -  Power  Factor  Improvement;  Power  factor  records  for  the  Hospital  facility  are  not 
maintained.  However,  an  overall  base  power  factor  record  is  available  from  the  utility 
company.  The  utility  company  records  indicate  that  the  base  power  factor  varies  from 
approximately  96  percent  during  periods  of  low  electrical  usage  to  90  percent  during  periods 
of  higher  usage.  Capacitors  have  been  installed  on  the  base  distribution  circuits  for  the  base 
power  factor  improvement. 

ECO-EIO  -  Controlled  Elevator  Operation:  A  relatively  substantial  amount  of  the  facility 
energy  budget  is  needed  for  operation  of  the  elevators  due  to  the  large  elevator  motor 
horsepower  and  the  frequent  starting  required  for  this  type  of  motor.  (NOTE;  This  is  being 
implemented.) 

9.2  Computer  Simulation  of  ECOs 

As  indicated  earlier,  the  baseline  energy  consumption  was  simulated  utilizing  Carrier's  E20- 
II,  Hourly  Analysis  Program  (HAP).  The  effect  of  implementing  each  ECO  on  energy 
consumption  was  determined  by  modifying  the  affected  system  and  resimulating  the  building 
energy  usage.  The  hourly  analysis  done  by  the  program  provides  an  accurate  representation 
of  an  ECO’s  contribution  to  energy  savings  and  incidental  energy  or  non-energy  cost 
reductions,  e.g.,  electric  demand.  Most  of  the  mechanical  and  architectural  ECOs  were 
analyzed  by  the  computer  program,  HAP.  The  electrical  ECOs,  namely,  diesel  generator, 
occupancy  sensors,  time  clock  controls,  were  analyzed  by  using  a  spreadsheet  program 
developed  by  EAC. 

9.3  Analysis  of  ECOs 

The  following  table  summarizes  the  results  of  updating  the  analysis  of  all  ECOs  investigated 
in  terms  of  FY  1991  costs.  These  ECOs  were  originally  investigated  by  NUS. 
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ECO 

ECO 

DESCRIPTION 

ANNUAL 

ENERGY 

SAVING 

(MBTU) 

COST 

(INCLUDING 

SIOH) 

S 

SIR 

REM.ARKS 

Architecairal 

A-1 

Storm  Windows 

609 

37,550 

2.89 

Recommended 

A-2 

Wall  Insulation 

113 

44,795 

0.44 

Does  not  qualify 

A-3 

Caulking  & 
Weatherstripping 

227 

35,332 

0.29 

Does  not  quality 

A-4 

Ceiling  Insulation 

8 

23,922 

0.02 

Does  not  qualify 

A-5 

Roof  Insulation 

700 

453,497 

0.25 

Does  not  qualify 

Mechanical 

M-1 

Night  Setback 

3,974 

7,382 

62.64 

Recommended 

M-2 

Reduced  O.A.  and  S.A. 

5,548 

83,550 

8.19 

Recommended 

MZ  Unit  Demand  Reset 

525 

11,610 

7.31 

Recommended 

Controls  to  Eliminate 
Condensate  Wastage 

257 

4.654 

6.97 

Recommended 

M-5 

Exhaust  Air  Reclaim 

732 

23,338 

4.05 

Recommended 

■ 

Variable  Frequency 
Modulator 

... 

— 

... 

Not  recommended  by 
manufacturer 

■ 

Chilled  Water 

Distribution  Mod. 

412 

32,837 

0.70 

Does  not  quality 

M-8 

Chilled  Water  Reset 

— 

— 

— 

Being  implemented  manually 

M-9 

Two-speed  Motor  on 
Cooling  Towers 

48 

11,962 

0.23 

Does  not  qualify 

Lower  Condenser 

Water  Temperature 

... 

... 

Being  implemented  manually 

M-11 

Revise  Steam  Heating 
System 

300 

310,541 

0.25 

Does  not  qualify 

M-12 

VAV  Systems  for 

Patient  Rooms 

1,837 

541,571 

0.35 

Does  not  qualify 

M-13 

Reactivate  Economizer 
Cycles 

137 

14,941 

0.51 

Does  not  qualify 

M-14 

VAV  for  OPD 

1,428 

230,146 

0.89 

Does  not  qualify 

M-1 5 

Enthalpy  Control 

... 

... 

... 

Not  permissible 

Revised  5/30/9 1 


ECO 

# 

ECO 

DESCRIPTION 

ANNUAL 

ENERGY 

SAVING 

(MBTU) 

COST 

(INCLUDING 

SIOH) 

$ 

SIR 

REMARKS 

M-16 

Heat  Trace  CHW 

— 

— 

Not  feasible;  pipes  inaccessible 

UA7 

Water  Treatment 

— 

— 

— 

Currently  being  done 

M-18 

Insulation  for  Hot 

Water  Storage  Tanks 

... 

... 

... 

Insulation  exists 

M-19 

Condenser  Water 
Distribution  Mod. 

160 

14,542 

0.61 

Does  not  qualify 

M-20 

Dead  Band  Controls 

10 

1,326 

0.86 

Does  not  qualify 

Electrical 

E-1 

Diesel  Generator 

-  Option  A 

-  Option  B 

(1,151) 

(  445) 

30,378 

30,378 

10.15 

1.64 

Not  recommended,  see  text 
Recommended 

E-2 

Occupancy  Sensors 

73 

17,693 

(0.44) 

Does  not  qualify;  ECIP  Criteria 

E>3 

Time  Clocks 

152 

46,918 

(0.37) 

Does  not  qualify;  ECP  Criteria 

E-4 

Replace  Incandescent 
Lamps  with  Fluorescent 

1.137 

89,955 

0.42 

Does  not  qualify;  ECIP  Criteria 

Energy  Saving  Ballasts 

53 

65,556 

0.06 

Does  not  qualify;  ECIP  Criteria 

E-6 

Infra-red  Controls 

427 

20.289 

0.71 

Does  riot  qualify,  ECIP  Criteria 

E-7 

Photocell  Controls 

136 

8,092 

0.46 

Does  not  qualify 

E-8 

Energy  Efficient 

Motors 

629 

54,474 

0.66 

Does  not  qualify 

E-9 

Power  Factor 
Improvement 

... 

— 

No  further  improvement  feasible 

E-iO 

Controlled  Elevator 
Operation 

... 

Being  currently  done 

9.4  Results  of  Analysis  of  ECOs 

The  table  on  the  next  page  summarizes  the  energy  and  cost  data  of  the  ECOs  recommended 
by  EAC. 
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SIR  =  Savings  to  investment  ratio 
MliTU  =  Million  btii 


10.0  ENERGY  PLAN 


The  projects  that  do  not  qualify  for  ECIP,  i.e.,  projects  costing  less  than  $200,000  fall  into 
the  category  of  Productivity  Capital  Investment  Programs  (PCIP).  The  following  categories 
of  PCIP  programs  are  available  for  the  recommended  ECOs: 

1.  Quick  Return  in  Investment  Program  (QRIP):  This  program  is  for 
projects  which  have  a  total  cost  of  less  than  $100,000  and  a  simple 
payback  period  of  two  years  or  less.  Three  year  procurement  (AMMO 
and  OPA)  appropriations  are  available  for  this  program. 

2.  OSD  Productivity  Investment  Funding  (OSD  PIE).  This  program  is  for 
projects  which  have  a  cost  greater  than  $100,000  and  simple  payback 
period  of  four  years  or  less.  The  projects  under  this  program  require 
MCA  funding. 

3.  Productivity  Enhancing  Capital  Investment  Program  (PECIP).  This 
program  is  for  projects  which  have  a  cost  greater  than  $100,000  and  a 
simple  payback  period  of  four  years  or  less.  Projects  under  this  program 
must  be  pre-identified  two  fiscal  years  in  advance. 

Considering  the  above  programs,  the  following  options  are  available: 

1.  QRIP  -  Prepare  two  packages  as  follows: 
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Project  No.  I 


ECO#  Description  Cost  (incl.  SIOH) 


1991 

Program  Year  1993 

ECO  n  -  Ml 

Night  Setback 

$7,382 

$  7,700 

ECO  #2  -  M2 

Reduce  Supply  Air  and 
Outdoor  Air  Quantities 

$83,550 

$87,143 

TOTAL 

$90,932 

$94,843 

Project  No.  2 


ECO  #  Description  Cost  (incl.  SIOEl) 


1991 

Program  Year  1993 

ECO  ^3  -  M3 

Multi-Zone  Demand 

Reset 

$11,610 

$12,109 

ECO  H  -  M4 

Condensate  Controls 

$4,654 

$4,854 

ECO  US  ^  M5 

Exhaust  Air  Heat  Reclaim 

$23,338 

$24,342 

TOTAL 

$39,602 

$41,305 

ECO  #6-Ai  and  7-El  will  not  qualify  under  this  program. 

2.  OSD-PIF:  Under  this  option,  all  seven  recommended  ECOs  could  be 
packaged  together  as  one  project,  i.e.. 
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ECO  #  Description  Cost  (incl.  SIOH) 


1991 

Program  Year  1993 

ECO  #1-M1 

Night  Setback 

$  7,382 

$  7,700 

ECO  #2-M2 

Reduce  Supply  Air  and 

Outside  Air  Quantities 

$  83,550 

$  87,143 

ECO  ^3 -M3 

Multi-zone  Demand  Reset 

$  11,610 

$  12,109 

ECO  M-M4 

Condensate  Controls 

$  4,654 

$  4,854 

ECO  /^5-M5 

Exhaust  Air  Heat  Reclaim 

$  23,338 

$  24,342 

ECO  #6-Al 

Storm  Windows 

S  37,550 

$  39,165 

ECO  #7-El 

Standby  Diesel  Generator 

$  30,378 

$  31,684 

TOTAL 

$198,462 

$206,997 

3.  PECIP:  All  seven  recommended  ECOs  would  qualify  under  this  pro¬ 
gram.  The  project  must  be  identified  two  fiscal  years  in  advance. 
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11.0  GENERAL  ASSESSMENT  OF  BUILDLNG  SYSTEMS 


The  original  building  and  its  associated  mechanical  and  electrical  systems  are  approximately 
forty  years  old.  The  mechanical  and  electrical  systems  have  provided  service  well  beyond 
their  useful  life.  These  systems  are  suffering  from  obsolescence,  inadequate  maintenance  and 
disrepair  due  to  unavailability  of  spare  parts.  Some  of  the  items  that  merit  attention  are  as 
follows: 


a.  There  are  numerous  leaks  in  the  steam  piping.  These  are  causing  safety 
hazard  as  well  as  wasting  energy.  The  steam  piping  should  either  be 
repaired  or  replaced. 

b.  In  the  patient  rooms,  the  valves  at  the  convectors  are  malfunctioning  and 
obtaining  replacement  parts  is  difficult  due  to  the  age  of  the  system.  In 
addition,  the  convectors  have  limited  controls.  For  example,  in  one 
instance,  four  floors  are  controlled  by  one  thermostat.  This  is  causing 
overheating  and  wasting  energy.  The  air  conditioning  in  the  patient 
rooms  is  provided  by  horizontal  fan  coil  units.  Since  the  chilled  water 
system  is  shut  down  during  winter,  cooling  is  not  available  during 
marginal  weather,  causing  further  discomfort.  The  replacement  of  the 
existing  systems  by  an  integrated  heating  and  cooling  system  should  be 
considered. 

c.  The  automatic  control  system  in  the  building  has  been  repaired  on  an  as 
needed  basis  at  times  by  using  spare  parts  that  are  not  fully  compatible. 
In  certain  instances,  the  system  has  been  disconnected  due  to  lack  of 
parts.  The  control  system  is  very  difficult  to  operate  and  maintain  in 
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proper  operating  condition.  The  entire  control  system  should  be  com¬ 
pletely  upgraded. 

d.  When  a  basevvide  EMCS  system  was  installed  at  Fort  Belvoir.  the 
hospital  was  connected  to  this  system.  Since  then  all  points  have  been 
disconnected  due  to  the  unsatisfactory  operation  of  the  system.  Based  on 
experience,  it  can  be  said  that  when  old  controls  are  hooked  up  to  an 
EMCS  system,  less  than  satisfactory  operation  results  as  many  controls 
are  not  compatible  with  the  EMCS  system.  We  recommend  that  only 
after  upgrading  these  controls  the  HVAC  equipment  be  hooked  up  to  the 
EMCS  system. 

e.  In  discussions  with  the  maintenance  personnel,  it  has  been  noted  that 
Blower  No.  4  has  been  operating  unsatisfactorily.  The  blower  is  approx¬ 
imately  forty  years  old  and  in  poor  condition.  Replacement  parts  are  not 
available.  It  should  be  considered  for  replacement. 

f.  The  lighting  in  the  hospital  has  been  upgraded  in  increments  and  appears 
to  be  in  good  condition.  There  are  some  areas  that  do  not  have  separate 
night  lighting.  Consider  providing  night  lighting. 

g.  The  steam  usage  in  the  building  is  currently  unmetered.  Consider 
installing  a  steam  meter. 


In  order  for  the  mechanical  and  electrical  systems  to  provide  reliable  operation,  it  is 
recommended  that  the  original  heating  system  installed  in  1953  should  be  considered  for 
replacement.  The  systems  installed  subsequently  should  be  evaluated  and  retrofitted  to 
provide  general  upgrading.  Incorporating  the  recommended  ECOs  and  some  of  the  other 
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ECOs  included  in  this  report  will  result  in  energy  efficient  and  reliable  mechanical  and 
electrical  systems. 
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APPENDICES 


SCOPE  OF  WORK 
FUEL  RATES 


EXHIBITS 


SCOPE  OF  WORK 


Scope  of  Work 


Energy  Savings  Opportunity  Survey 
Energy  Engineering  Analysis  Program 
Dewitt  Army  Hospital 
Fort  Belvoir,  Virginia 


During  the  pre-negotiation  meetings,  the  following  items  were 
discussed  and  agreed  to  form  the  basis  of  this  report: 

1.  The  A/E  will  review  the  pre-final  report  submitted  by 
NUS. 

2.  The  A/E  will  prepare  a  baseline  energy  consumption  for 
the  hospital  using  Carrier's  E20-II  program. 

3.  The  A/E  will  visit  the  site  with  the  objective  of 
noting  any  changes  to  the  building  and  for  including  in 
the  calculations  for  baseline  energy  calculations. 

4 .  The  NUS  report  has  fourteen  ECOs  recommended  for 
implementation.  The  A/E  will  revalidate  these. 

5.  The  A/E  will  perform  computerized  calculations  for  the 
recommended  ECOs  with  the  exception  of  EC0-M4  which 
will  be  manually  calculated.  ECO-El  will  be  evaluated 
by  using  a  program  developed  by  EAC  by  using  a 
spreadsheet  format  similar  to  Lotus  1-2-3. 

6.  The  A/E  will  revalidate  the  cost  estimates  for  the 
recommended  ECOs  to  FY  1993. 

7.  For  the  remaining  ECOs,  the  A/E  will  escalate  the 
original  construction  and  energy  costs  to  FY  1993. 

8 .  The  EMCS  at  the  hospital  is  presently  not  functioning 
due  to  disconnection  of  many  points.  The  A/E  will  base 
calculations  on  the  current  operating  procedures. 

9.  After  evaluating  the  fourteen  ECOs  recommended  by  NUS, 
the  A/E  will  prepare  a  pre-final  submittal.  The 
submittal  will  list  all  the  ECOs  recommended  by  the 
A/E.  The  report  will  summarize  energy  savings  in  Mbtu, 


investment  cost,  first  year  savings  in  dollars,  SIR  and 
payback  period. 


Virender  Puri  to  DeWitt  File 


The  numbers  assigned  to  ECOs  by  NUS  were  changed  in  the  EAC 
report  to  list  ECOs  numerically  by  descending  value  of  SIR. 


LIST  OF  EGO'S  CONSIDERED  BY  \'U3 


^AC  -  EZOZ  '‘=}i 

'V'j£  -  ££  0  s  f'5 


1 .5  ENERGY  CONSERVATION  ANALYSIS; 

1.5.1  ego's  Investigated; 

Following  is  a  list  and  a  description  of  all  the  ECO's  Investigated: 

■  Add  insulation  to  walls  of  existing  1  953  building.  The  original 
Luilding  wall  construction  did  not  include  insulation. 


SE~E  £7iC  EC0-A2 


ICO  A2  -  Add  insulating  sash  to  windows  that  do  not  have  insulating  windows 
(approximately  5%  of  all  windows).  - 


(£c^-  A- 1 


gGP~A3  -  Caulk  and  weatherstrip  existing  windows  and  doors  .f  Stfe  Bio  -  A- 3 


EC0-A4  -  Insulate  the  ceilings  located  above  steam  "PRV"  stations.  Temoera- 
ture  of  floor  above  the  PRV  station  measured  at  above  90 'p  causing  discom¬ 
fort  and  wasted  cooling  energy. 


£>c-  t=io-A<4' 


EC0-A5  -  Add  roof  insulation  sufficient  to  provide  conformance  with  DOD  cri¬ 
teria. 


Sgg"  gvc  £-co-/\S 


E^C0-A6  -  Add  sealing  at  the  loading  docks  to  reduce  heating  requirements 
during  extended  periods  of  loading  and  unloading. 


ECQ-Ml t  Chiller  Revisions: 


"Mo  0';ei?  iBfArC;  e 


c  “o 

■vus 


This  measure  evaluates  the  modification  of  the  water  chilling  equipment 
(primary  and  critical)  for  improved  air  conditioning  efficiencies.  In  order 
to  optimize  the  extant  of  modification,  the  most  cost  effective  of  the  fol¬ 
lowing  options  will  be  selecjted  to  represent  the  measnrpi 


- - - - rr.dm. .  _ 

ECO-MIr.  IS  Tl+^  MOST  co^T-gpg  £C— ;yE  OPTiOKj  —  M'JS 


1 .  ECO-MI a  -  Remove  the  existing  primary  chillers  and  install  new 
high  efficiency  (low  KW/ton)  chillers. 

2 .  SCO-MI  b  -  Re-move  the  existing  primary  and  install  new  high  effici¬ 
ency  chillers  sized  to  handle  both  primary  and  critical 

loads.  Critical  chiller  shall  be  used  on  a  standby  basis  only. 

3 .  ECO-MI c  -  Retrofit  a  variable  frequency  modulator  for  capacity 

reduction  on  the  existing  chillers  in  lieu  of  the  less  energy  effi¬ 
cient  vane  control.  ~ 


SEE  BCo-MG 


4.  ECO  M1d  -  Similar  to  Mia,  but  with  the  additional  feature  of  a  fre¬ 
quency  modulator. 

5.  SCO-MI e  -  Similar  to  Mib,  but  with  the  additional  feature  of  a  fre¬ 
quency  modulator. 

ECO— M2 ;  Chilled  Water  Distribution  Modification: 

Convert  the  chilled  water  distribution  from  one  of  constant  flow/variable 
return  tamperature  to  variable  flow/constant  return  temperature  utilizing 
primary/secondary  pumping.  This  may  be  accomplished  by' some  central  plant 
repiping,  adding  pumps  and  closi.ng  off  the  normally  open  port  of  the 
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3-way  control  valves.  Care  should  be  taken  to  analyze  the  hydraulics  and 
design  modification  to  (1)  prevent  the  resulting  head  pressure  differential 
from  exceeding  the  rated  differential  close-off  ratings  of  rhe  valves  and 
(2)  maintain  sufficient  number  of  3-way  control  valves  to  prevent  dead  head¬ 
ing  at  the  secondary  pumps.  Once  the  conversion  is  accomplished,  the  opera¬ 
ting  engineers  will  be  able  to  deactivate  equipment  during  off-peak  periods 
and  closely  match  the  central  heat  transfer  and  distribution  equipment  with 

cooling  requirements  of  the  building.  _ 

|sge  eCQ-  M  ^ 

BC0-M3 ;  Chilled  Water  Reset: 


Install  a  system  of  sensors  and  controllers  that  will  allow  resetting  of 
chilled  water  supply  temperature  as  high  as  possible  without  loss  of  proper 
dehumidification • 


EC0-M4 :  Two-Soeed  Motor  on  Coolina  Towers: 


SEH"  eac  eco  -  M  ^ 


Provide  two-speed  motors  to  allow  the  plant  to  reduce  fan  energy  costs 
during  off-peak  conditions. 


SEE 


—  M  ' 


SC0-M5 :  Lower  Condenser  Water  Temnerature: 


Revise  the  cooling  tower  and  condenser  water  control  to  maintain  65*F.  The 
lower  condenser  water  temperature  decreases  operating  KW/ton  due  to  the 
increased  log  mean  temperature  difference  between  the  condenser  water  and 
refrigerant. 


SEE  erco 


M  \o 


EC0-M6 


Condenser  Water  Distribution  Modification; 


Provide  2-position  remotely  controlled  butterfly  valves  to  isolate  sections 
of  cooling  towers  during  off-peak  periods.  This  will  prevent  excessive 
condenser  water  flow,  allow  the  operating  engineers  to  optimize  condenser 
water  flow  during  peak  periods  and  provide  lower  condenser  water  tempera¬ 
tures  at  a  given  wet  bulb  temperature.  Thus,  the  cooling  towers  will  pro¬ 
vide  the  lower  temperatures  indicated  above  in  EC0-M5 ,  at  less  energy. 


EC0-M7 ;  Revise  Steam  Heating  System; 


SEE  €Ac  eCc  -  M  1  ^ 


Replace  the  existing  steam  perimeter  heating  system  installed  in  the  orig¬ 
inal  1  953  building  with  a  new  hot  water  perimeter  system.  The  existing 
system  is  controlled  by  outside  air  temperatures,  thus  providing  uneven 
temperatures.  There  is  evidence  of  increasing  maintenance  with  steam  traps 
leaking  and  condensate  piping  deteriorating.  The  placement  of  individual 
control  valves  at  the  perimeter  was  considered,  but  experience  indicated 
retrofit  on  30-year  old  steam  systems  (especially  condensate  piping)  re¬ 
quired  extensive  piping  replacement.  Therefore,  this  measure  will  analyze 
the  cost  effectiveness  of  complete  replacement. 


SEE  EAC  ECO  -  M 


SC0-M8 ;  Reduce  Outside  Air  Quantities: 

Existing  air  handling  systems  appear  to  utilize  greater  minimum  outside  air 
levels  than  code  or  exhaust  air  balance  requirement.  This  measure  will 
analyze  those  systems  for  extent  of  energy  savings  along  with  affect  on 
current  hospital  operations. 


BCo  -  M  2 
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EC0-M9 ; 


Reduce  Supply  Air  Quantities: 


Existing  air  handling  systems  appear  to  be  supplying  air  quantities  in 
excess  of  that  required  for  code  and/or  heating  and  cooling.  Those  systems 
will  be  analyzed  for  air  flow  reduction  and  affect  on  hospital  operations. 


ECO-MlQ;  Patient  Room  Systems ; 


H  -2. 


Replace  existing  air  handling  system  serving  patient  floors.  The  new  system 
will  consist  of  a  VAV  central  air  handling  unit  located  on  the  roof  of  each 
wing,  new  main  duct  risers,  and  duct  distribution  on  each  floor,  and  VAV 
boxes  with  minimum  air  supply  arrangement.  For  each  room,  control  of  room 
temperature  will  be  accomplished  with  summer/winter  thermostat  controlling 
the  VAV  boxes  and  perimeter  heating  control  valves.  The  new  system  can  be 
implemented  in  phases  to  minimize  disturbance  to  the  hospital  operation. 


BC0-M1 1 ;  Automatic  Shutoff  Dampers ; 


iTAc  ercu  -  m 


An  air  handling  unit  serving  areas  of  varying  occupancy  periods  may  be  pro¬ 
vided  with  two  position  dampers  to  allow  isolation  of  areas  during  unoc¬ 
cupied  periods.  This  measure  reduces  air  handling,  heating,  and  cooling 
energy.  There  are  several  units  at  the  hospital  that  are  in  this  category 
for  potential  energy  savings. 


SC0-M1 2 ;  Economizer  Cvcle  on  AHU-10  and  11 


.  KiOT  A  ’  ~^o  ccr^ 


u 


AHU*s  10  and  11  were  installed  with  economizer  capabilities  (100%  OA,  free 
cooling),  but  due  to  air  stratification  and  no  preheat  coil  chilled-water 
coil  freezes  up,  therefore  the  hospital  staff  has  blocked-off  the  outside 
air  intake.  This  blockage  prevents  the  use  of  outside  air  for  cooling,  thus 
the  critical  chillers  operate  all  year.  This  ECO  will  analyze  the  energy 
savings  and  construction  of  installing  means  to  prevent  stratification  and 
allowing  the  economizer  operation  to  be  activated. 


SCO-M1  3  ;  Heat  Recovery  -  Condenser  Water: 


Provide  heat  recovery  system  from  kitchen  refrigerator  condenser  water  sys¬ 
tem.  This  measure  will  include  adding  a  heat  exchanger  in  the  condenser 
water  piping  to  provide  domestic  hot  water  before  discharging  the  warm  con¬ 
denser  water  to  the  existing  outdoor  cooling  tower.  Energy  savings  will 
occur  by  (a)  reclaiming  heat  rejected  by  the  refrigerators  and  (b)  reducing 
the  hours  of  operation  of  the  cooling  tower  fan  motor. 


ECO-Ml 4 ;  Exhaust  Air  Heat  Reclaim; 


NJO^  0.7  (\jus 


Provide  run-around  heat  reclaim  systems  to  capture  heat  from  the  critical 
area  exhaust  plus  the  exhaust  fans  located  in  the  seventh  floor  machine  room 
and  preheat  the  comparable  outside  air  quantity  on  a  large  air  handling 
unit. 
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£C0~M1 5 :  VAV  Conversion: 


Replace  the  existing  constant  volume  reheat  air  handling  system,  seir/ing  the 
first  floor  outpatient  area,  with  new  VAV  system  including  rezoning.  The 
new  VAV  system  will  be  of  minimum  air  supply  arrangement  to  meet  ventilation 
code  requirement.  The  existing  system  uses  return  air  thermostats  modula¬ 
ting  reheat  coil  control  valves  to  maintain  each  zone  temperature.  The 
system  wastes  energy  by  cooling  and  then  reheating  the  supply  air.  The  new 
system  will  reduce  the  energy  required  by  (a)  reducing  the  reheat  and  (b) 
reducing  motor  energy  due  to  reduced  air  supply  quantity. 


M  (  4- 


EC0-M16:  Multizone  Zone  Demand  Reset ; 


Provide  system  of  controls  on  all  multizone  units  to  reset  hot  and  cold  deck 
temperatures  based  on  zone  calling  for  the  greatest  demand.  This  measure 
reduces  the  average  hot  and  cold  deck  temperature  differential,  thus  redu¬ 
cing  energy  losses  through  danger  leakage. 


Se:^  gvvc  ECO 


SC0-M17;  Reheat  Zone  Demand  Reset: 


Provide  zone  demand  reset  for  all  reheat  systems  utilizing  a  constant  dis¬ 
charge  temperature  controller.  This  will  minimize  the  suinii^r  off-peak  and 
intermediate  season  cooling  energy  use. 


‘'KIOT  NUS 


SC0-M1 8 :  Dead  Band: 


Modify  the  existing  controls  on  all  units  with  a  single  controller  operating 
both  chilled  water  valves  and  heating  valves,  in  sequence.  The  modification 
to  consist  of  providing  a  dead  band  between  the  spring  ranges  of  the  heating 
and  cooling  control  valves  to  prevent  an  overlap  of  heating  and  cooling  dur¬ 
ing  intermediate  seasons . 


S€b  gAC 


ECO-Ml 9 ;  Enthalpy  Control: 


On  all  systems  equipped  with  economizer  cycle  controls,  provide  enthalpy 
controllers  to  determine  periods  of  economizer  cycle  operation  in  lieu  of 
the  existing  outdoor  air  thermostat.  This  method  of  control  will  allow  the 
system  to  maximize  the  energy  savings  for  economizer  operation.  This  is  ac¬ 
complished  by  comparing  the  total  heat  content  of  both  return  and  outside 
air  and  actuating  dampers  to  utilize  the  source  of  least  heat  content  for 
cooling. 


EC0-M2Q;  Night  Set-Back: 


^JoT 


Provide  night  set-back  controls  that  will  automatically  reduce  the  space 
temperature  by  15*F  during  unoccupied  periods  for  the  heating  season.  The 
periods  of  set-back  would  be  programmed  into  the  EMCS. 


SC0-M2 1 ;  EMCS  Interface: 


ECO  -  VI  { 


The  hospital  is  currently  undergoing  connection  to  the  basewide  EMCS  sys¬ 
tem,  This  capability  allows  the  potential  for  shutdown  of  unoccupied 
areas.  This  SCO  will  evaluate  the  proposed  sequence  of  operation  and  deter- 
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mine  whether  it  is  consistent  with  building  occupancy  and  maximize 
(within  hospital  operations)  the  potential  for  shutdown. 


EC0“M22;  Load  Sheddinc: 


\jOT  ‘'n.' 


This  ECO  will  evaluate  the  feasibility  of  programming  the  EMCS  to  cycle 
equipment  and  limit  demand  during  anticipated  periods  of  high  electrical 
energy  use.  This  project  does  not  save  energy,  but  since  a  ratchet  exists 
that  carries  over  to  other  times  of  the  year,  this  measure  could  result  in 
considerable  cost  savings. 


C  S 


EC0~M23;  Repair  Controls; 

Much  of  the  control  tubing  contains  oil  and  moisture  and  the  resulting  inac* 
curacies  and  lack  of  response  is  causing  over  compensation  and  excessive  use 
of  energy.  This  ECO  will  analyze  the  improved  controlability  and  associated 
reduction  in  energy  use  by  blowing  out  the  control  tubing  with  nitrogen. 


ECO-M24;  Two-Soeed  Motors  on  OR  Unit: 


Change  motors  of  operating  rooms  air  handling  unit  system  to  two-speed. 

Lower  speed  to  be  used  during  non-occupied  times.  The  present  system  air 
supply  is  designed  for  25  air  changes  per  hour.  This  allows  the  reduction 
of  the  outside  air  on  the  system.  The  higher  air  quantity  requires  two 
larger  motor  sizes.  During  non— occupied  times,  15  air  changes  per  hour  and 
75%  recirculation  is  permitted  by  Army  Facilities  Design  Guide.  Sines  the 
^P^^^ting  rooms  are  only  occupied  50%  of  the  time,  the  system  can  operate  on 
reduced  air  flow  resulting  in  reduction  of  electrical  energy  consumotion. 


SCO-M25:  Heat  Trace  Domestic  Hot  Water: 


-trot 


The  domestic  hot  water  system  constantly  recirculates  water  to  prevent  a 
time  lapse  of  hot  water  availability  to  the  user.  This  could  also  be 
accomplished  by  heat  tracing  the  supply  piping  to  prevent  a  drop  in  hot 
water  below  105*F.  This  measure  will  analyze  the  cost  effectiveness  of 
providing  heat  tape  and  shutting  off  the  recirculation  pumps. 


ECO-M2 6 :  Water  Treatment; 


bTAc  -  M  1 6 


The  condenser  water  system  water  treatment  has  been  deactivated.  Provide 
automatic  monitoring  and  controlled  feed  water  treatment  system  for  the 
cooling  towers.  This  will  greatly  reduce  tube  fouling  and  improve  heat 
transfer  capabilities  of  the  chillers. 


ECO-M28 :  Insulation; 

Provide  insulation  on  all  hot  water  storage  tanks. 
ECO-M29:  Kitchen  Hood: 


s  EAc  gco  -  M  f  i 


SEE  EAC 


Provide  a  special  energy  conserving  type  kitchen  hood,  especially  designed 
to  meet  code  capture  requirements  but  at  a  reduced  supply  air  quantity, 

Pg:Qyfvi!-y  CP  sviK/Lo’Ajr  /W!^ 

jTug  CAQ-l  l^'TV  0^ 
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ECO-M30:  Kitchen  Hood  Shutdown: 


Modify  control  of  kitchen  HVAC  system  to  allow  hood  shutdown  during  unoccu- 
pxed  periods.  '  lup  UfX. 


EC0-M31:  Steam  Shutoff: 

Provide  an  automatic  steam  shutoff  valve  and  control  for  steam  kitchen 
equipment*  B  ISC/v^ -  MOS 


SC0-S1:  Replace  Existing  Incandescent  Lamps  with  Energy  Efficient  34  Watt 

Fluorescent  Lamps: 

The  existing  main  hospital  building  is  lighted  using  approximately  60  per- 
cent  fluorescent  fixtures  and  40  percent  incandescent  fixtures.  Recent 
lighting  improvement  contracts  will  further  increase  the  quantity  of  fluor¬ 
escent  fixtures  but  approximately  one-third  of  the  hospital  will  remain  in¬ 
candescent. 

The  standard  hospital  fluorescent  replacement  lamp  is  the  energy  efficient 
34  watt  lamp.  This  lamp  provides  an  energy  savings  for  each  lamp  replaced 
of  approximately  9  percent. 

As  an  additional  energy  conservation  measure,  replacement  of  the  remaining 
incandescent  fixtures  is  necessary.  Most  incandescent  lamps  presently  used 
in  the  hospital  are  either  100  watts  or  150  watts.  To  obtain  the  same  rela¬ 
tive  lighting  levels  using  fluorescent  lamps,  the  savings  in  watts  per  fix¬ 
ture  would  be  approximately  32  watts  for  the  100  watt  fixtures  and  approxi¬ 
mately  65  watts  for  the  150  watt  fixtures. 


EC0-H2i  Replace  Standard  Ballasts  with  Energy  Saving  Ballasts: 

The  existing  fluorescent  lighting  fixtures  are  equipped  with  standard  bal¬ 
lasts.  Replacement  ballasts  stocked  by  the  hospital  are  also  of  the  stan¬ 
dard  type.  Energy  saving  ballasts  for  fluorescent  fixture  containing  two 
lamps  can  save  an  additional  10  percent  over  the  savings  obtained  using  re¬ 
duced  wattage  lamps. 

Since  the  normal  failure  rate  for  fluorescent  ballasts  is  approximately  10 
percent  per  year,  normal  maintenance  replacement  with  energy  saving  ballasts 
would  extend  replacement  over  many  years.  A  complete  replacement  of  all 
ballasts  should  be  scheduled  for  a  period  not  to  exceed  three  years  to  ob¬ 
tain  a  good  return  on  the  investment.  — Tzr  ^  r-' 


SC0-S3:  Infrared  Switching  of  Lighting  Fixtures; 

Recent  studies  of  office  building  occupancies  have  indicated  that  offices 
and  similar  use  areas  are  unoccupied  for  over  50  percent  of  the  working 
day.  An  infrared  sensor  lighting  control  system  provides  lighting  in  an 
area  only  when  the  area  is  occupied.  Lighting  control  of  this  type  can  be 
used  to  control  fixtures  in  individual  offices  or  in  small  areas  of  large 
open  offices. 


^Co- 
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The  infrared  sensor  detects  occupancy  of  an  office  by  sensing  the  body  heat 
of  the  occupant.  When  the  person  leaves  the  office  a  timer  shuts  of f* the 
lighting  after  a  predetermined  time.  Specific  areas  in  large  open  office 
can  be  controlled  in  the  same  manner. 


EC0-E4;  Photocell  Control  of  Lighting  Fixtures: 


During  daylight  hours  the  footcandle  level  in  many  offices  is  quite  high  and 
room  lighting  adds  very  little  to  the  room  lighting  level.  Using  photocell 
control,  dimming  the  lighting  fixture  or  turning  off  the  lighting  fixture  is 
possible.  Another  use  of  photocell  fixture  control  would  be  for  control  of 
perimeter  lighting  in  large  open  office  areas.  Interior  areas  of  large  open 
office  areas  would  require  more  artificial  lighting  than  the  perimeter  areas 
and,  therefore,  would  not  benefit  frcan  the  photocell  control  system. 


EC0-E5;  Programmable  Time  Control  of  Lighting  Fixtures; 


The  flexibility  of  prograiiuiiable  controllers  makes  this  ECO  attractive  for 
areas  such  as  administration,  outpatient  cind  unused  hospital  areas.  Light¬ 
ing  levels  could  be  controlled  to  provide  for  janitorial  lighting  level, 
security  lighting  level  or  weekend  and  holiday  lighting  level.  Control  of 
the  selected  areas  can  be  accomplished  automatically  and  have  a  manual  over¬ 
ride  for  occupancy  outside  of  the  normal  hours. 


EC0-E6;  Energy  Efficient  Motors; 


The  replacement  of  the  existing  electric  motors  with  motors  having  a  higher 
®f^tciency  can  provide  a  substantial  electric  energy  savings.  Although  the 
improvement  in  efficiency  is  only  a  small  percentage  improvement,  large 
motors  and  motors  that  run  constantly  can  amortize  the  replacement  cost  in  a 
short  time.  For  smaller  motors,  the  cost  of  replacement  requires 
a  longer  amortization  period. 


ECO— S7 ;  Variable  Speed  Motor  Control: 


e:^c  ECO  ~£  g  I 


Fan  motors,  pump  motors  amd  similar  use  motors  are  usually  oversized  for  the 
loads  encountered.  The  efficiency  and  power  factor  for  oversized  motors  is 
low.  Variable  speed  controllers  improve  the  operating  efficiency  of  motors 
and  power  factors  and  at  the  same  time  limits  the  starting  inrush  currant  to 
a  value  as  low  as  25  percent  of  the  normal. 


EC0-E8;  Power  Factor  Improvement; 


S€e  IT^^C.  EZCi  -MG 


Power  factor  records  for  the  Hospital  facility  are  not  maintained.  However, 
an  overall  base  powerfactor  record  is  available  from  the  utility  comoany. 

The  utility  company  records  indicate  that  the  base  powerfactor  varies  from 
approximately  96  percent  during  period  of  low  electrical  usage  to  90  percent 
during  periods  of  higher  usage.  Capacitors  have  been  installed  on  the  base 
distribution  circuits  for  the  base  powerfactor  improvement. 


eCo-£=] 
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EC0-S9: 


Controlled  Elevator  Operation : 


A  relatively  substantial  amount  of  the  facility  energy  budget  is  needed  for 
operation  of  the  elevators  due  to  the  large  elevator  motor  horsepower  and 
the  frequent  starting  required  for  this  type  of  motor. 

Shutdown  of  selected  elevators  during  non-peak  visiting 
mended.  The  cost  to  implement  this  ECO  will  be  zero. 

ECO-E10;  Reduction  of  the  Peak  Kw  Demand: 


hours  will  be  recom- 


c  e^a-  e  10 


Electrical  eneri^  peak  KW  demand  for  the  base  could  be  reduced  up  to  700  KW 
per  month  by  using  the  facility  emergency  generators  during  periods  of  peak 
demand.  The  cost  of  operating  the  emergency  generators,  maintenance  of  the 

^^pment,  and  the  projected  life  expectancy  of  the  equipment  must  be  deduc- 
ted  from  the  KW  demand  savings,  _ _ _ 

ser  eco^ei 
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Virender  Puri  to  DeWitt  File 


The  numbers  assigned  to  ECOs  by  NUS  were  changed  in  the  EAC 
report  to  list  ECOs  numerically  by  descending  value  of  SIR. 


2.13.1  SUMMARY  TABLK,  ALL 

SCO's  ANALYZED 

by  NUS 

• 

(Table 

taken  from 

NUS  Report) 

First  Year 

EAC 

NUS 

Annual  Energy 

Cost 

FPO  ^ 

ECO  #  ( 

1 )Cost{ $) 

Saving  (MBTU) 

Saving  ($) 

SIR 

Feasib; 

A-2 

A1 

40,  no 

122 

768 

0.24 

No 

A-1 

A2 

4,410 

103 

604 

1.73 

Yes 

A-3 

A3 

31  ,640 

232 

1  ,551 

0.63 

No 

A-A 

A4 

21  ,420 

27 

47 

0.02 

No 

A-5 

A5 

406,040 

890 

4,720 

0.15 

No 

A6 

THIS  PROJECT  WAS  POUND  TO 

BE  INAPPLICABLE 

M-6 

(2)Mla  thru  e 

1 1  ,870 

1,707 

2,987 

2.46 

Yes 

M-7 

M2 

29,400 

1,402 

2,453 

0.81 

No 

M-8 

M3 

3,260 

261 

457 

1.37 

Yes 

M-9 

M4 

10,710 

164 

286 

0.26 

No 

M-10 

M5 

3,260 

2,324 

4,067 

12.19 

Yes 

M-19 

M6 

13,020 

543 

950 

0.71 

No 

M-n 

M7 

278,040 

155 

5,31  1 

0.13 

No 

M-2 

M8&M9 

50,400 

17,720 

59,336 

13.80 

Yes 

M-12 

Ml  0 

484,890 

1  1  ,808 

53,722 

1,36 

Yes 

Ml  1 

NOT  RECOMMENDED  SEE  VOLUME  4  ECO  ANALYSIS 

M-13 

Ml  2 

6,510 

920 

1  ,610 

2.41 

Yes 

A  , 

Ml  3 

W-5 

Ml  4 

20,900 

447 

3,617 

2,25 

Yes 

M-14 

Ml  5 

128,200 

4,982 

19,368 

1.82 

Yes 

M-3 

Ml  6 

10,400 

165 

1  ,097 

1.35 

Yes 

( 1 )  Construction  Cost  +  SIOH 

(2)  Only  Mic  is  cost  effective 


^tkC 

ECO  # 

ECO  # 

First  Year 

Construction  Annual  Energy  Cost 

("^ICost  ($)  Saving  (MBTU)  Saving  ($) 

SIR 

Feasible 

Ml  7 

NOT  RECOMMENDED,  SEE 

VOLUME  4  ECO  ANALYSIS 

M-20 

Ml  8 

1,190 

16 

80 

0.84 

No  ^ 

Ml  9 

11,120 

648 

884 

0.78 

No 

M-1 

M20 

SEE  VOLUME  4 

ECO  ANALYSIS 

M21&M22 

SEE  VOLUME  4 

ECO  ANALYSIS^ 

M2  3 

SEE  SECTION  2 

.9  OF  VOLUME  2^ 

M-2 

M2  4 

NOT  RECOMMENDED,  SEE 

VOLUME  4  ECO  ANALYSIS 

M-16 

m2  5 

NOT  RECOMMENDED,  SEE 

VOLUME  4  ECO  ANALYSIS 

M-1 7 

M2  6 

3,710 

488 

1,153 

2.99 

Yes 

M2  7 

5,250 

258 

1  ,765 

4.31 

Yes*^ 

M-18 

M2  8 

1,680 

390 

2,669 

20.38 

Yes 

M29&M30 

69,720 

2,476 

16,958 

3.12 

Yes^ 

M31 

NOT  RECOMMENDED,  SEE 

VOLUME  4  ECO  ANALYSIS 

E-4 

El 

80,540 

3,864 

60,697 

0.48 

No 

E-5 

E2 

58,700 

559 

2,533 

0.22 

No 

E-6 

E3 

18,170 

1,451 

4,807 

0.79 

No 

E-7 

E4 

7,250 

461 

876 

0.64 

No 

E-3 

E5 

98,180 

1  ,666 

2,993 

0.17 

No 

E-8 

E6 

48,770 

3,743 

3,838 

0.77 

No 

M-6 

E7 

SEE  VOLUME  4 

ECO  ANALYSIS 

E-9 

E8 

SEE  VOLUME  4 

ECO  ANALYSIS 

E9 

SEE  VOLUME  4 

ECO  ANALYSIS 

El  0 

5,250 

NONE 

-2,610 

-4.26 

No 

(1)  Construction  Cost  and  SIOH 

a)  Not  applicable  per  Army  Regulations. 

b)  EMCS  not  in  operation. 

c)  A  maintenance  measure.  Some  work  has  been  done. 

d)  No  calculations  found  in  the  report. 

e)  Physical  constraints  in  the  building  do  not  permit  implementation. 
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SCHEDULE  >6 

FEDERAL  GOYERIiCHT  IHSTALLATIOHS 


I.  APPLICABILITY 

This  schedule  Is  applicable  to  any  Federal  Government  Installation 
contracting  for  1500  kW  or  more  of  alternating  current  electricity. 
Such  installation  served  under  this  schedule  may  change  to  service  under 
the  Company's  Schedule  No.  6  -  Large  General  Service,  and  vice-  versa, 
effective  with  the  meter  reading  date  inmediately  preceding  the  receipt 
by  the  Company  of  the  Government's  written  request  for  such  change,  if 

(1)  the  initial  term  of  the  applicable  schedule  has  been  satisfied;  or 

(2)  a  change  is  made  in  the  rate  for  service  under  either  schedule. 
However,  when  an  installation  makes  such  change,  the  installation  must 
remain  on  the  then-selected  schedule  for  at  least  one  year  after  the 
change  is  made,  regardless  of  changes  in  either  rate  schedule  during 
such  one-year  period,  other  contract  provisions  to  the  contrary 
notwithstanding. 

II.  SERVICE  AVAILABLE 

The  Company  will  supply  the  equipment  necessary  and  will  deliver  to  the 
Customer  at  a  delivery  point  mutually  satisfactory  to  the  Customer  and 
the  Company,  60  hertz  alternating  current  electricity  of  the  phase  and 
Company  standard  nominal  voltage  desired  by  the  Customer  at  said 
delivery  point,  provided  electricity  of  the  phase  and  voltage  desired  by 
the  Customer  is  available  generally  in  the  area  in  which  electricity  is 
desired. 

III.  30-0AY  RATE 


A. 

KW  Demand  Charge 

First  1500  kW  of  Demand  or  Less 

$16,683.78 

Additional  kW  of  Demand 

9 

$  10.78  per  kW 

B. 

Plus  rkVA  Demand  Charge 

All  rkVA  of  Demand 

9 

■$  0.15  per  rkVA 

C. 

Plus  Energy  Charge 

All  kWh 

9 

2.1654  per  kWh 

(Continued) 
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Virginia  Electric  and  Power  Company 


SCHEDaE  «S 

FEDERAL  GOVERNMEJfT  INSTALLATIOJIS 

[continued) 


in.  30-0AY  RATE  (Continued) 

D.  Annual  Fuel  Adjustment  Factor 

1.  The  Jci lowatthours  in  each  customer's  bill  for  the  current 
billing  month  shall  be  multiplied  by  an  annual  fuel 
adjustment  factor  which  shall  be  equal  to  the  sum  of: 

(a)  the  estimated  current-period  fuel  adjustment  factor, 
and 

(b)  the  prior-period  deferral  adjustment  factor. 

2.  The  estimated  current-period  fuel  adjustment  -factor  to 

become  effective  with  the  April  billing  month  of  each  year 
shall  be  based  on  the  total  estimated  system  fuel  expenses 
allocable  to  Schedule  MS  and  Schedule  MS  lei lowatthour  sales 
for  the  12-month  period  beginning  in  April  of  each  year,  .and 
shall  be  calculated  by  the  fuel  adjustment  factor  formula 
shown  below  rounded  to  the  nearest  thousandth  of  a  cent. 

3.  The  prior-period  deferral  adjustment  factor  to  become 

effective  with  the  April  billing  month  of  each  year  shall  be 
based  on  the  difference  between  the  total  fuel  expenses 
(using  the  criteria  outlined  in  (a)  through  (c)  of  paragraph 
7.  below)  allocable  to  Schedule  MS  and  the  total  fuel 
recoveries  by  Schedule  MS  customers  for  the  12  months  orior 
to  April  of  each  year,  divided  by  the  estimated  Schedule  MS 
kilowatthour  sales  for  the  12-fflonth  period  beginning  with 
April  of  each  year  (6  months  where  a  semi-annual  change  is 
made  pursuant  to  paragraph  5.  below).  The  prior-period 
deferral  adjustment  factor  will  be  adjusted  for  taxes. 

4.  The  intent  of  the  annual  fuel  adjustment  factor  is  to 

recover  all  fuel  expenses  allocable  to  Schedule  MS 
customers.  To  the  extent  the  amount  recovered  from  Schedule 
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SCHEDULE  re 

FEDERAL  SOYER»€NT  INSTALUTIONS 

(Continued) 


III.  3O-0AY  RATE  (Continued) 


MS  customers  through  annual  fuel  adjustment  factors  and  the 
fuel  component  of  the  base  rate  exceeds  the  cost,  of  fuel 
allocable  to  Schedule  MS  for  the  same  time  period,  this 
over-recovery  shall  be  a  credit  in  the  calculation  of  the 
prior-period  deferral  adjustment  factor  for  the  12-month 
period  beginning  with  the  next  April.  To  the  extent  the 
amount  recovered  from  Schedule  MS  customers  through  the 
annual  fuel  adjustment  factor  and  the  fuel  component'of  the 
base  rate  is  less  than  the  cost  of  fuel  allocable  to 
Schedule  MS  for  the  same  time  period,  this  under-recovery 
shall  be  a  charge  in  the  calculation  of  the  prior-period 
deferral  adjustment  factor  for  the  12-month  period  beginning 
with  the  next  April. 


5.  The  annual  fuel  adjustment  factor  shall  be  reviewed  on  a 
semi-annual  basis  to  determine  if  any  change  is  required. 
The  current  and  prior  period  portions  of  the  fuel  adjustment 
factor  will  be  reviewed  individually,  and  a  change  to  one  or 
both  may  be  made.  The  adjustment  may  be  deferred  until  the 
end  of  the  12-month  period,  provided  the  net  difference 
between  the  Company's  actual  and  estimated  under-recovery  at 
the  end  of  the  12-month  period  is  no  greater  than  seven  and 
one-half  per  centum  of  actual  and  estimated  fuel  expenses  or 
the  net  difference  between  the  actual  and  estimated 
over-recovery  at  the  end  of  the  12-month  period  is  no 
greater  than  five  per  centum  of  actual  and  estimated  fuel 
expenses. 


6. 


Fuel  adjustment  factor  formula: 


(Ei 


Where: 


+  Ej)  -  B 

S 


(T)  (100) 


F  »  Estimated  fuel  •  adjustment  factor  in  cents  per 
kilowatthour. 
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SCHEDULE 

FEDERAL  SOVERJfCXT  INSTALLATIOIC 

(Continued) 


III.  30-0AY  RATE  (Continued) 

E,  »  Estimated  North  Anna  fuel  expenses  plus  estimated  Old 
Ootninion  Electric  Cooperative  Buybaclc  fuel  expenses 
allocated  to  Schedule  MS  Customers. 

E-  *  Estimated  total  fuel  expenses  less  estimated  North  Anna 
fuel  expenses  and  Old  Dominion  Electric  Cooperative 
Buyback  fuel  expenses  allocated  to  Schedule  MS 
Customers. 

S  »  Estimated  total  Schedule  MS  kilewatthour  sales  for  the 
12-month  period  beginning  with  April  each  year. 

B  «  Base  cost  of  fuel  per  kWh  sold  adjusted  for  line  loss. 

T  »  Adjustment  for  state  and  local  taxes  measured  by  gross 
receipts:  100?  divided  by  (100?  minus  applicable  gross 
receipts  tax  rate). 

7.  The  estimated  fuel  expenses  allocable  to  the  Schedule  MS 

Customers  for  12-month  period  beginning  April  of  each  year, 

determined  as  follows: 

(a)  Fossil  and  nuclear  fuel  consumed  in  the  Utility's  own 
plants,  and  the  Utility's  sharge  of  fossil  and  nuclear 
fuel  consumed  in  jointly  owned  or  leased  plants. 

The  cost  of  fossil  fuels  shall  be  those  items  initially 
charged  to  account  151  and  cleared  to  accounts  501,  518 
and  547  on  the  basis  of  fuel  used.  In  those  instances 
where  a  fuel  stock  account  (151)  is  not  maintained, 
e.g.,  gas  for  combustion  turbines,  the  amount  shall  be 
based  on  the  cost  of  fuel  consumed  and  entered  in 
account  547. 

The  cost  of  nuclear  fuel  shall  be  the  amount  contained 
in  account  518  except  that  if  account  518  also  contains 
any  expense  for  fossil  fuel  which  has  already  been 
included  in  the  cost  of  fossil  fuel,  it  shall  be 
deducted  from  this  account. 
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SCHEDULE  MS 

FEDERAL  SOVERJtlEXT  IMSTALUTIOiS 


III.  30-0AY  RATE  (Continued) 


Plus 


(b)  The  following  purchased  power  costs: 

(i)  The  fuel  cost  component  of  any  purchased  power 
transaction. 


or 

(ii)  The  total  energy  charges  associated  .  with 
economic  purchases  if  the  energy  charges  are 
less  than  the  Company's  total  avoided-  variable 
costs  during  the  purchase  period. 

or 

(iii)  The  total  expense  associated  with  purchased 

power  of  less  than  twelve  months  duration  if  the 
total  cost  of  the  purchase  is  less  than  the 
Company’s  total  avoided  variable  costs  and  if 
the  purpose  of  the  purchase  was  solely  to 
displace  higher  cost  generation.  Purchases  made 
to  solely  displace  higher  cost  generation 

exclude  reliability  purchases.  A  purchase  shall 
be  deemed  for  reliability  where  the  Company's 
system  reserve  criterion  is  not  met.  Such 
criterion  is  as  follows: 

Operating  Reserve  (consisting  of  largest 
generating  unit  plus  regulating  margin  plus  load 
forecast  margin) 

Minus 


755  of  Emergency  Contract  Capacity 
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(Continued) 


III.  30-0AY  RATE  (Continued) 


Eauals 


Spinning  Reserve  Requiretnent 

(iv)  Energy  receipts  that  do  not  involve  money 
payments  such  as  Diversity  Energy  and  pay-back 
of  Storage  Energy  are  not  defined  as  Purchased 
or  Interchanged  Power  relative  to  the  Fuel 
Clause. 

Minus 

(c)  The  cost  of  fossil  and  nuclear  fuel  recovered  through 
inter-system  sales  including  the  fuel  costs  related  to 
economy  energy  sales  and  other  energy  sold  on  an 
economic  dispatch  basis. 

Energy  deliveries  that  do  not  involve  billing 
transactions  such  as  Diversity  Energy  and  pay-back  of 
Storage  Energy  are  not  defined  as  sales  relative  to 
the  Fuel  Clause. 

IV.  DISCOUNTS 

Discounts  will  apply  only  to  charges  under  Paragraphs  1 1 1. A.  and  C.  for 
services  with  delivery  voltages  of  69  kV  or  higher. 

A.  KW  Demand  Discount 

All  kU  of  Demand  9  $0.66  per  kW  Discount 

B.  Energy  Charge  Discount 

Energy  Charge  9  2.01  Discount 

V.  MINIMUM  CHARGE 

The  minimum  charge  shall  be  such  as  may  be  contracted  for  but  not  less 
than  the  sum  of  the  charges  in  the  30-0ay  Rate  Paragraph  1 1 1.  A.  and  B. 
including  applicable  discounts  in  Paragraph  IV. A.  This  includes  no 
allowances  of  energy,  and  all  energy  used  shall  be  paid  for  in  addition 
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V.  MINIMUM  CHARGE  (continued) 

at  the  above  rates.  Such  minimum  charge  shall  be  increased  in  the 

amount  of  the  applicable  fuel  adjustment  under  Paragraph  III.D. 

VI.  OTHER  PROVISIONS 

A.  Determination  of  IcW  Demand 

The  kW  of  demand  billed  under  Paragraph  I II. A.  shall  be  the 
highest  of: 

1.  The  highest  average  kW  measured  at  this  location  in  any 

30-minute  interval  during  the  on-peak  hours  of  7:00' a. m.  to 
10:00  p.m.  Mondays  through  Fridays,  plus  305  of  the  excess 
of  this  amount  determined  in  a  similar  manner  during  any 
other  period  during  the  current  billing  month,  or 

2.  905  of  the  highest  kW  of  demand  at  this  location  as 

determined  by  Subparagraph  VI.A.l.,  above  during  the  billing 
months  of  June  through  September  of  the  preceding  eleven 
billing  months,  or 

3.  505  of  the  kW  of  demand  contracted  for  under  Paragraph  VII., 
or 

4.  1500  kW. 

B.  Determination  of  rkVA  Demand 

The  rkVA  of  demand  billed  shall  be  the  highest  average  rkVA 
measured  in  any  30-minute  interval  during  the  current  billing 
month. 

C.  Meter  Reading  and  Silling 

When  the  actual  number  of  days  between  meter  readings  is  more  or 
less  than  30  days,  the  kW  Demand  Charge,  the  rkVA  Demand  Charge, 
the  charge  per  kW  of  contracted  demand  in  Paragraph  VIII.C.,  and 
the  minimum  charge  of  the  30-day  rate  will  each  be  multiplied  by 
the  actual  number  of  days  in  the  billing  period  and  divided  by  30. 
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VI.  OTHER  PROVISIONS  (continued) 

D.  Late  Payment  Charge 

A  late  payment  charge  of  one  percent  (15)  per  month  will  be 
applied  on  all  amounts  that  remain  unpaid  on  the  Company’s  books 
on  the  next  billing  date. 

VII,  DETERMINATION  OF  CONTRACT  DEMAND 

The  contract  demand  under  this  schedule  shall  be  the  maximum  number  of 
kW  which  the  Company  is  to  supply.  Contract  demands  may  be  changed  by 
mutual  agreement  as  to  amount  of  change  and  term  of  agreement.  ' 

YIII.  BREAKDOWN,  RELAY  OR  PARALLEL  OPERATION  SERVICE 

Breakdown,  relay  or  parallel  operation  service  may  be  contracted  for 
under  this  schedule  under  the  following  conditions: 

A.  Suitable  relays  and  protective  apparatus  shall  be  furnished, 
installed,  and  maintained  at  the  Customer's  expense  in  accordance 
with  specifications  furnished  by  the  Company.  The  relays  and 
protective  equipment  shall  be  subject,  at  all  reasonable  times,  to 
inspection  by  the  Company's  authorized  representative. 

B.  The  contract  demand  to  be  billed  under  this  Paragraph  VIII.  shall 
be  the  maximum  number  of  kW  which  the  Company  is  to  supply. 
Contract  demands  may  be  changed  by  mutual  agreement  as  to  the 
amount  of  change  and  tern  of  agreement.  In  case  the  maximum 
measured  kW  demand  exceeds  the  contract  demand,  the  measured 
demand  becomes  the  contract  demand  for  that  month  and  for  the  next 
succeeding  eleven  months. 

C.  When  breakdown,  relay  or  parallel  operation  service  is  furnished, 
the  30-0ay  Minimum  Charge  for  electricity  supplied  under  this 
schedule  shall  be  not  less  than  $10.78  per  kW  of  demand  contracted 
for  under  Paragraph  VIII. 8.  plus  any  positive  fuel  adjustment 
charge  under  Paragraph  III.D. 
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(continued) 

IX.  SCHEDULE  TERMINATION,  MODIFICATION  OR  REVISION 


Whenever  the  Federal  Energy  Regulatory  Comm'ssion  shall  permit  a  change 
in  the  rates  set  forth  in  the  Company's  Schedule  RS  -  Resale  Service  to 
Municipalities  and  Private  Utilities  -  to  take  effect,  this  rate 
schedule  shall  on  the  same  effective  date  be  modified  so  as  to  produce 
from  the  Federal  Government  customers  served  hereunder  the  same  rate  of 
return  as  the  rates  thus  pennitted  to  become  effective  for  Schedule  RS 
customers,  utilizing  for  that  determination  the  same  ratemaking 
methodology  and  test  period  as  used  in  determining  the  RS  rates. 
Pending  final  decision  by  the  FERC,  the  Federal  Government  would  pay  a 
rate  as  initially  proposed  by  the  Company  after  the  suspension  period, 
if  any,  subject  to  refund  after  final  decision  of  any  excess  payments 
plus  interest  at  the  rate  as  authorized  by  the  FERC.  This  method  of 
determining  a  rate  for  the  Federal  Government  customers  will  continue  in 
effect  indefinitely;  provided,  however,  that  either  party  may  terminate 
this  method  of  rate  determination  by  giving  six  months’  notice.  Should 
such  a  termination  occur,  the  parties,  if  appropriate,  would  negotiate'a 
new  rata  in  good  faith. 

X,  TERM  OF  CONTRACT 

The  term  of  contract  for  the  purchase  of  electricity  under  this  schedule 
shall  be  such  as  may  be  mutually  agreed  upon,  but  for  not  less  than  one 
year. 
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SCHEDULE  MSSG 

FEDERAL  GOVERNHENT  INSTALLATIONS 
(STANDBY  GENERATOR  -  EXPERIMENTAL) 


I.  APPLICABILITY 

This  schedule  is  applicable  on  a  voluntary,  experimental  basis  to  any 
Federal  Government  installation  that:  (1)  contracts  for  1500  kW  or  more 
of  alternating  current  electricity  under  Schedule  MS  -  Federal 
Government  Installations  or  Virginia  jurisdictional  Schedule  6  -  Larqe 
General  Service  and  (2)  has  standby  generation  capacity  of  150  kW  or 
greater.  Under  this  schedule  the  Customer  agrees  to  transfer  load 
normally  served  by  the  Company  to  his  standby  generation  upon  Company 
request.  Standby  generation  is  defined  as  generation  installed  by  the 
Customer  to  supply  electricity  primarily  during  those  times  when  service 
IS  not  available  from  the  Company.  The  Customer  may  operate  generation 
in  parallel  with  the  Company  provided  that  any  operation,  outside  of 
requested  operation,  is  limited  to  no  more  than  10  percent  of  the  hours 
in  any  billing  month  of  the  year. 

II.  STANDBY  GENERATOR  OPERATION 

A.  The  Company  may  request  operation  of  the  Customer's  standby 

generator  only  from  December  1  through  March  31  (Winter)  during  the 
hours  between  6  a.m.  and  12  noon,  weekdays,  or  from  June  1  through 
September  30  (Summer)  during  the  hours  between  2  p.m.  and  8  pm 
weekdays.  *’ 

B.  Company  requested  operation  of  the  Customer's  standby  generator  will 

be  limited  to  a  maximum  of  200  hours  per  year,  125  hours  per  season 
and  once  per  day.  ’ 

III.  NOTIFICATION 

A.  The  Company  will  provide  no  less  than  4  hours  notice  of  requested 
operation  of  the  Customer's  standby  generator. 

B.  A  notification  procedure  shall  be  established  which  is  mutually 
agreeable  to  the  Customer  and  the  Company.  In  the  event  that  the 
Customer  is  unable  to  receive  notification,  due  solely  to 
circumstances  attributable  to  the  Customer,  notification  shall  be 
deemed  received  by  the  Customer. 


(Continued) 
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(Continued) 


IV.  DETERMINATION  OF  PAYMENT  TO  CUSTOMER 

A.  For  each  season  the  Customer  shall  contract  for  the  amount  of  load 
the  standby  generation  will  maintain  upon  Company  requested 
operation.  This  amount  shall  be  based  on  the  kW  output  of  the 
Customer's  standby  generator,  and  shall  be  referred  to  as  the 
capacity  level  (CL).  Summer  CL  need  not  equal  Winter  CL.  Both 
shall  be  mutually  agreeable  to  the  Customer  and  the  Company,  but  no 
greater  than  the  load  connected  to  the  Customer's  generation. 

B.  For  the  billing  months  of  May  through  October,  the  Customer  shall  be 
paid  based  on  the  contracted  Summer  CL.  For  the  billing  months  of 
November  through  April,  the  Customer  shall  be  paid  based  on  the 
contracted  Winter  CL.  Payment  will  be  a  deduction  from  the 
concurrent  Schedule  MS  or  Schedule  6  bill  of  the  Customer.  During 
billing  months  where  operation  of  standby  generation  is  not 
requested  by  the  Company,  the  customer  shall  be  paid  $6.00  per  kW  of 
applicable  contracted  CL.  For  all  other  billing  months  the  Customer 
shall  be  paid  $6.00  per  kW  of  Average  Capacity  Generated  during 
Company  requests,  but  no  more  than  $6.00  times  the  applicable 
contracted  CL.  Average  Capacity  Generated  is  defined  as  the  total 
energy  generated  during  period(s)  of  Company  requested  generation 
during  the  current  billing  month,  divided  by  the  hours  of  "requested 
generation  during  the  current  billing  month.  Each  season  the 
Customer  may  request  by  letter  that  the  hours  of  one  generation 
request  be  excluded  in  the  determination  of  the  Average  Capacity 
Generated  for  a  particular  billing  month. 

C.  When  the  Average  Capacity  Generated  for  any  billing  month  is  less 
than  the  applicable  contracted  CL,  payment  for  the  billing  month 
shall  be  based  on  the  Average  Capacity  Generated.  In  addition,  the 
Customer  shall  reimburse  the  Company  the  difference  in  payments 
between  the  current  billing  month  and  those  previous  billing  months 
in  the  current  season  where  generation  was  not  requested.  Contract 
Summer  CL  may  be  increased  by  mutual  agreement  subsequent  to  the 
October  billing  month.  Contract  Winter  CL  may  be  increased  by 
mutual  agreement  subsequent  to  the  April  billing  month. 


(Continued) 
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Virginia  Electric  and  Power  Company 
62S305EWB709-3 


SCHEDULE  MSS6 

FEDERAL  GOVERfflENT  INSTALLATIONS 
(STANDBY  GENERATOR  -  EXPERIMENTAL) 

(Continued) 


V.  BILLING  TO  THE  CUSTOMER 


Company  owned  facilities  will  be  required  for  this  experimental  program 
to  meter  the  output  of  the  Customer's  generator  and  will  be  provided  at 
no  costto  the  Customer.  The  estimated  new  installed  cost  of  such 
acinties  will  be  calculated  for  informational  purposes.  Durinq  the 
experimental  period,  the  Customer  shall  not  be  billed  for  any  costs 
incurred  by  the  ^  Company  due  to  meter  reading,  processing  or 

comunication.  For  installations  with  generator  capacity  between  150  KW 
and  249  _kW,  the  Customer  will  be  required  to  provide  for  all  necessary 
installation  costs  associated  with  the  installation  of  the  meter  on'  the 
generator.  For  installations  with  generator  capacity  of  250  kW  or 
greater  and  during  the  first  year  of  this  program,  the  Company  will 
reimburse  the  Customer  for  100  percent  of  reasonable  installation  costs 
associatsd  with  the  meter  installation.  After  the  first  year  of  the 
program,  all  new  customers  requesting  service  under  Schedule  MSS6  will 
be  responsible  for  meter  installation  costs, 

VI.  METERING  AND  FACILITY  INSPECTION 

necessary  to  meter  the  Customer’s  standby  generation 
shall^  be  instal led  and  maintained  according  to  Company  specifications, 
"k  facilities  on  the  line  side  of  the  metering  installation 

Shall  be  subject  to  inspection  by  the  Company’s  authorized 
representative  at  all  reasonable  times. 

VII.  METER  READING  AND  PAYMENT 


Meters  may  be  read  monthly.  Payments  under  this  schedule  will  be  used  to 
reduce  tne  concurrent  Schedule  MS  or  Schedule  6  bill  of  the  Customer. 

VIII.  TERM  OF  CONTRACT 


The  term  of  contract  under  this  schedule  shall  be  such  as  may  be 
mutually  agreed  upon,  but  for  not  less  than  one  year. 
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9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


February  16,  1990 


Department  of  the  Army 
Baltimore  District 
Corps  of  Engineers 
P,0.  Box  1715 

Baltimore,  Maryland  21203-1715 

Attn:  Mr.  Jim  Hawk,  CENAB-EN-MN 

Re:  Energy  Survey  Fort  McNair  and  Fort  Belvoir 

A/E  Contract  No.  DACA--31-89-R-045 
EAC  Project  No.  89034.00 

Gentlemen: 

This  has  reference  to  the  scope  of  work  for  the  above  project  and 
the  computer  program  to  be  used  for  simulation  of  building  energy 
usage . 

We  understand  that  Carrier’s  E20-II  Software  Hourly  Analysis 
Program  (HAP)  (Version  2.0)  is  acceptable  to  the  Army  for 
simulating  buildings  for  their  energy  usage  pattern  since  it 
utilizes  the  ASHRAE -endorsed  transfer  function  method. 

We  propose  to  use  the  above  program,  along  with  Carrier's  Advanced 
Engineering  Economic  Analysis  which  incorporates  DoD  Study  Criteria 
(TM5-802-1),  including  ECIP,  for  the  referenced  project. 

We  enclose  a  recapitulation  of  the  telephone  conversation  with  the 
Carrier's  Software  Systems  Network,  regarding  the  above-mentioned 
program,  for  your  consideration. 

We  are  submitting  this  information  for  your  approval.  Should  you 
have  any  questions,  please  call. 

S  incere ly , 

Virender  Puri,  P.E. 

Pres ident 

VP/rc 

E  nc losur e 
cc:  cc,  PM 
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9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


May  4,  1990 


Department  of  the  Army 

Baltimore  District  Corps  of  Engineers 

P.  O.  box  1755 

Baltimore,  Maryland  21201-1755 

Attn:  Mr.  James  Hawk 

Project  Manager 

Re:  ESOS  Survey,  Fort  McNair  and  Fort  Belvoir 

A./E  Contract  No.  DA.CA  31-89-C-0198 
EAC  Project  No.  89034.00 


Dear  Mr.  Hawk: 

We  would  like  to  thank  you  for  your  acceptance  of  the  Carrier  E-20 
program  for  use  on  buildings  that  require  computer  modelling,  as 
well  as  for  use  at  DeWitt  A_rmy  Hospital.  £-20  computer  software 
analyzes  hourly  energy  consum.ption  of  the  building.  *This  is  a  user 
friendly  program  which  accomplishes  all  the  major  features  of  the 
programs  outlined  in  the  Scope  of  Work  and  is  comparable  to  the 
Blast  program. 

We  hope  that  you  will  be  satisfied  with  the  results  produced  by  the 
program. 

Should  you  have  any  questions  or  need  additional  information 
regarding  this  program,  please  call  us. 

Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS 

t 

'"WO 

Virender  Puri,  P.E. 

President 

VP/rc 

✓ 

cc:  cc,  PJ,  Jese,  PM 
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A  Professional 
Corporation 


9004-B  Crownwood  Ct. 
Burke,  Virginia  22015-1630 
(703)  978-0923 


MEETING  REPORT  NO.  1 


Project  ESOS  Survey,  Fort  Belvoir,  Virginia _ 

Contract  No.  DACA  31-89-C-0198 _  EAC  Project  No.  39034.01 

^4rcri.ni.a  Power  Con\panv _ Date;  Aucust  24,  1990 _ 

Purpose  Rate  Schedules  -  Generator  S  Thermal  Storage.  Billina  Information 


Firm/Agency  Telephone 

Virginia  Power  (703)  359-3055 
EAC  (703)  978-0923 

Mr.  Barcia  explained  the  purpose  of  the  meeting  was  to  collect  appropriate 
information  concerning  Fort  Belvoir  in  order  to  conduct  an  energy 
conservation  survey. 

Mr.  Cowell  explained  that  after  the  May  1990  billing.  Fort  Belvoir  is 
served  under  a  34.5  kW  distribution  system  from  a  new  substation.  Mr. 
Cowell  indicated  that  the  magnetic  tape  metering  has  not  yet  been 
installed.  Therefore,  the  demand  print-outs  for  this  summer  are  not 
available.  However,  he  will  be  able  to  provide  us  with  the  demand  totals, 
but  not  the  30  minute  demand  readings  for  this  summer.  We  will  have  to 
use  last  summer's  data. 

Mr .  Cowell  presented  various  rate  schedules  which  may  merit  further  study. 
Some  of  these  rates  are  experimental  and  must  be  specifically  requested  by 
the  customer,  others  are  not  yet  applicable  to  Federal  customers,  but  they 
may  be  in  the  near  future. 

Currently,  Fort  Belvoir  is  served  under  rate  schedule  MS  -  Federal 
Government  Installations.  An  optional  rate  for  Fort  Belvoir  is  rate 
Schedule  6  -  Large  General  Service.  However,  at  this  time,  Schedule  MS  is 
better  for  Fort  Belvoir  because  even  though  the  demand  charges  in  the 
Schedule  MS  are  larger,  the  fuel  charges  are  negative.  According  to  Mr. 
Cowell,  the  negative  fuel  charge  in  Schedule  MS  should  continue  even  with 
the  present  oil  situation  because  Virginia  Power's  generation  is  onlv 
about  5%  with  oil. 

Upon  request,  they  will  run  a  rate  comparison  between  Schedule  6  and 
Schedule  MS.  However,  Mr.  Cowell  indicated  that  he  has  run  comparisons 
before  and  his  experience  is  that  for  most  large  Federal  customers  and  in 
particular  Fort  Belvoir,  Schedule  MS  is  better. 

Schedule  6TS  Thermal  Storage  is  not  currently  available  to  Federal 
Customers,  but  it  will  probaoly  be  available  in  the  near  future.  However, 
Schedule  MS  can  effectively  be  used  with  Thermal  Storage  because  of 
Section  VI. A. 1.  (off-peak  demand  only  billed  if  it  exceeds  the  on-ceak 
demand,  and  then  only  by  30%  of  the  excess) . 


Persons  Present 

Ed  Cowell 
Jose  Barcia 


Code /Designation 

Marketing  Services 
Engineer 


7.  Rate  Schedule  CS  -  Curtailable  Service  is  not  available  to  Federal 

customers  at  this  time.  It  may  eventually  be  extended  to  Federal 

customers  in  the  future.  However,  Virginia  Power  has  a  new  experimental 
rate  Schedule  10  -  Large  General  Service  which  essentially  works  like  a 
curtailable  service  except  that  there  are  3  (A,  B,  C)  day  classifications 
with  different  on-peak  charges  for  each  day.  When  Virginia  Power 
announces  that  a  day  is  classified  as  A  (no  more  than  32  days/year)  it  is 
up  to  the  customer  to  cut  down  on  his  use  or  pay  the  higher  energy 
charges.  Mr.  Cowell  indicated  that  this  rate  may  be  advantageous  to  Fort 
Belvoir  and  may  merit  some  study.  This  rate  is  limited  to  60  customers, 
but  Mr-  Cowell  indicated  that  plenty  of  customers  can  still  participate. 

8.  Rate  Schedule  MSSG  -  Federal  Government  Installations  (Standby  Generator  - 

Experimental)  would  be  applicable  to  Fort  Belvoir  if  the  standby  generator 
capacity  is  greater  than  150  kW.  Mr.  Cowell  felt  that  this  rate  could  be 
advantageous  to  Fort  Belvoir.  He  mentioned  that  other  large  Federal 

customers  have  taken  advantage  of  this  rate.  For  example,  the  CIA 

contracted  for  20  MW  and  got  paid  $120,000  per  month. 

9.  Mr.  Cowell  mentioned  that  for  the  installation  of  a  generator,  the  old 

substation  (Hayfield  Substation)  had  provisions  (relays,  protective 
equipment,  etc.)  for  parallel  operation.  However,  no  provisions  for 
parallel  service  have  been  made  at  the  new  substation  (Belvoir 

substation) . 

10.  Mr.  Barcia  indicated  that  for  purposes  of  EAC's  study,  generators  would  be 
placed  at  Building  505A  (Substation)  and  also  the  existing  generators  at 
Dewitt  Army  Hospital  could  be  utilized. 

11.  Mr.  Cowell  indicated  that  under  Schedule  MSSG,  Virginia  Power  could 
install  separate  metering  at  the  site  of  505-A  and  DeWitt  to  measure  the 
load  on  the  generators.  In  those  cases  where  Virginia  Power  required  the 
operation  of  the  generator,  the  load  would  be  measured  at  these  points  and 
a  credit  would  be  deducted  from  the  electric  bill.  As  long  as  Fort 
Belvoir  met  the  agreed  upon  contracted  demand,  the  credit  on  the  bill 
would  be  issued  every  month.  The  metering  equipment  would  be  supplied  by 
Virginia  Power  and  would  be  installed  by  Fort  Belvoir 's  designated 
contractors . 

12.  Mr.  Cowell  felt  that  it  would  not  be  advantageous  for  Woodlawn  Village  to 
switch  to  gas  since  they  are  taking  advantage  of  the  minimum  billing 
demand  in  the  winter,  therefore,  paying  no  demand  charges  and  the  energy 
charge  under  Schedule  MS  is  only  2.165  cents  per  kWH. 

13.  Mr,  Cowell  suggested  that  we  look  into  conversion  to  electric  (rather  than 
gas)  from  those  buildings  that  currently  have  oil  until  all  the  minimum 
winter  kW  demand  charges  are  used  up. 

14.  Mr.  Cowell  provided  EAC  with  copies  of  the  monthly  billing  demands  for 
1989  and  up  to  May  1990  for  Fort  Belvoir,  Woodlawn  Village,  and  INSCOM 
which  until  May  were  billed  separately  and  now  have  been  combined  into  one 
bill.  Mr.  Cowell  will  mail  the  30  minute  daily  demands  for  last  year  in 
the  near  future. 

15.  Mr.  Cowell  does  not  perform  profile  analysis  for  customers  or  deal  with 
thermal  storage.  He  suggested  a  meeting  with  Mr.  Gary  Hicks  for  these 
areas.  Mr.  Barcia  agreed  to  meet  with  Mr.  Hicks  after  lunch. 


Submitted  by:  Jose  Barcia 
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Burke,  Virginia  22015-1630 
(703)  978-0923 


January  2,  1991 


Department  of  the  Army 

Baltimore  District  Corps  of  Engineers 

P.  O.  Box  1715 

Baltimore,  Maryland  21201-1715 

Attn:  Mr.  James  Hawk,  Project  Manager 

Re:  Energy  Savings  Opportunity  Survey 

Dewitt  Army  Hospital 

Fort  Belvoir,  Virginia 

A/E  Contract  No.  DACA  31-89-C-0198 

EAC  Project  No.  89034.02 

Dear  Mr.  Hawk: 

Following  is  a  summary  of  our  various  discussions  with  you  regarding  this 
project.  The  criteria  and  icems  listed  herein  are  being  utilized  to  develop 
this  study. 

•  Construction  costs  developed  by  NUS  (September  1985) 
will  be  used  for  economic  analysis  of  the  recommended 
ECO's.  These  costs  will  be  escalated  to  December  1990 
based  on  Building  Cost  Index  published  in  ENR. 

DECEMBER  24,  1990  INDEX  2719 

SEPTEMBER  1985  INDEX  2446 

•  While  developing  costs  for  DD1391,  the  costs 
determined  as  above,  will  be  escalated  to  program  year 
FY  1993  based  on  Tri-Service  MCP  Index.  A  copy  of  the 
latest  edition  of  Engineer  Improvement  Recommendation 
System  (EIRS)  bulletin  is  requested. 

•  Current  energy  prices,  as  obtained  from  the  Post,  will 
be  used  to  develop  the  ECO's  recommended  in  the  NUS 
report . 

•  Energy  escalation  and  discount  rates  contained  in  ECIP 
guidance  dated  April  25,  1988  will  be  used,  as  per 
scope . 

•  Based  on  U.S.  Army  Engineer  Division,  Huntsville 
comment  #9,  Army  policy  does  not  permit  enthalpy, 
control  for  economizer  cycles.  As  such,  enthalpy 
control  is  not  being  investigated. 

•  For  ECOs  that  were  not  recommended  by  NUS,  the  energy 
savings  and  cost  estimates  developed  by  NUS  will  be 
used  to  calculate  SIR.  The  cost  estimates  will, 
however,  be  escalated  using  Building  Cost  Index. 


•  Computer  generated  energy  savings  will  be  used  for 
recommended  ECOs  where  possible. 

•  The  ECOs  in  the  original  report  that  have  not  been 
developed  by  NUS  will  not  be  evaluated. 

•  Programming  documents  will  be  developed  after  the 
review  of  this  report  by  Baltimore  District  Corps  of 
Engineers  and  the  hospital  personnel. 

•  Despite  repeated  attempts,  some  areas  of  the  building 
were  not  accessible.  NUS  field  data  was  used  for 
simulating  energy  usage  in  those  areas.  These  areas 
are  the  morgue,  post  office,  operating  rooms  and  OB 
delivery  rooms  as  well  as  maternity  patient  rooms,  the 
chapel  and  the  adjacent  library. 

Should'  there  be  any  questions  or  if  you  notice  any  discrepancies,  please  call 

us . 

Sincerely, 

ENGINEERING  APPLICATIONS  CONSULTANTS,  P.C. 

Virender  Puri,  P.E. 

President 

VP/rc 

cc;  cc,  PM,  SC 
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